MATHEMATICS FOR LIBERAL ARTS STUDENTS* 
C. B. ALLENDOERFER, Haverford College 


At a time when all colleges and universities are reviewing their curricula it is 
highly appropriate that the Mathematical Association of America consider the 
role of mathematics in a liberal education. My talk today is only one of a long 
series of similar papers which have been read before the Association, and I think 
that this is very healthy. For we need to submit our course offerings to constant 
examination and evaluation if we are to meet the needs of our students most 
effectively. In this talk I shall deal only with the question of mathematics for 
liberal arts students, but I am equally anxious that the Association examine the 
parallel problem of mathematics for the specialist, for there is much to be done 
in that direction as well. 

It is no easy task to find a definition of the “liberal arts student” which is 
acceptable to everyone today. Many colleges of “liberal arts” are rapidly be- 
coming schools for specialists, while others are in a frenzy to introduce “general 
education” of which there are as many definitions as there are advocates. In 
order to avoid the problem of defining a “liberal education” and yet to be 
specific as to the subject of my talk today, let me state that I plan to discuss 
mathematics for those students who now take one year of mathematics at most 
and who do so without regarding it as a tool subject essential to further studies 
in other fields. Clearly Iam excluding the engineers, the physical scientists, the 
mathematics majors, and the commerce and agricultural students. The people 
I am talking about take mathematics in college because of their own interest in 
it, or more often because of some form of pressure through limited elective re- 
quirements or the like by the faculty of their university. For many of these stu- 
dents the traditional course is a chore to be accomplished without real motiva- 
tion or lasting value. In my opinion it is essential that we reexamine the needs 
of these students and that we redesign our courses to meet these needs without 
regard to tradition or our own personal preferences. 

In thinking of these students we should first consider those values with 
which mathematics is supposed to provide them. First we have utility as a chief 
reason for their study of mathematics. Even the non-specialist meets numbers 
at every turn and must deal with them, and he hopes to improve his under- 
standing of numbers by taking our freshman courses. Second, mathematics is 
traditionally known as a logical subject, and its pursuit is supposed to improve 
the capacity of the mind for reasoning. And finally, the student may hope to 
attain some understanding of the nature of mathematics and of its contribution 
to our culture. The liberally educated man is presumably acquainted with the 
triumphs and limitations of the major fields of knowledge and with their effects 
upon his daily life. So with this in mind (or in the mind of his university) he 
takes freshman mathematics. 


* Presented before the twenty-ninth Summer Meeting of the Association, New Haven, 
Sept. 2, 1947. 
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Let us now examine the standard freshman course to see how well it meets 
these aims. By the standard course I mean the practically universal year of 
algebra, trigonometry, analytic geometry, and occasionally calculus. As to 
utility, I have serious doubts. This year’s work is traditionally designed for the 
specialist as preparation for the calculus, and meets the needs of the “liberal 
arts” student very imperfectly. The mathematical needs of these students are 
limited (with one major exception) to a real competence in arithmetic together 
with a speaking acquaintance with logarithms and elementary trigonometry. 
These should have been acquired in high school, though we all know they fre- 
quently are not. The remainder of the standard course with its quadratic 
formula, theory of equations, solution of triangles, and analysis of curves is 
promptly and joyously forgotten, often before the course is over. One genuine 
need of these students, however, is almost universally neglected. This is an 
understanding of the fundamentals of probability and statistics. The abbrevi- 
ated treatment of probability frequently included in algebra courses does not, 
in my opinion, make any contribution toward fulfilling this need. One does not 
have to read more deeply than the daily newspaper (not to mention the racing 
form) to realize how frequently common man is faced with questions of odds, 
statistical charts, index numbers, sampling techniques, and calculated risks. 
That he deals badly with these is evidenced by his persistent losses on the stock 
market and in other games of chance, and by the ease with which fraudulent 
statistics are foisted upon the public. If we plan our course strictly on the needs 
of the students, I think we must include a very generous dose of probability and 
statistics. Steps in this direction have already been taken by a few far-sighted 
universities, and I strongly encourage others to follow their lead. 

The next goal of our course in mathematics is an increase in the students’ 
reasoning power. The ability to construct a sound mathematical argument is 
popularly supposed to increase our reasoning powers in other fields of endeavor. 
I insist that this position is unsound, and furthermore that our freshman course 
does not even sponsor sound mathematical reasoning. In my opinion our stand- 
ard textbooks train the students in a limited number of routine processes and 
rarely call upon them to carry out original logical thought processes. Indeed 
some of the most widely accepted texts are little more than cookbooks in which 
the student learns how to find the answer in the book by following Step One, 
Step Two, and Step Three. Also witness the deterioration of even the “worded 
problems” in many texts to type forms similar to worked examples in the book. 
Though these methods of teaching quickly enable the student to pass standard- 
ized examinations, they do not teach him anything about mathematical reason- 
ing. But even the attainment of modest skill in mathematical reasoning does 
not assure a similar skill in other types of thought. Any belief to the contrary 
should be exploded by considering the arguments advanced by some profes- 
sional mathematicians and other mathematically trained scientists when they 
speak or write on non-professional questions. President Conant recently said in 
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this university: “My own observations lead me to conclude that as human be- 
ings scientific investigators are statistically distributed over the whole spectrum 
of human folly and wisdom much as other men.” 

It is indeed a difficult task to teach men to think, and I have no magic 
formula for doing it. I submit, however, that more progress can be made by a 
frontal attack than by a flanking attack through freshman mathematics. Tradi- 
tional courses in logic are too formalized to fill this bill, and moreover are too 
difficult for freshman students. Further by their emphasis on deductive reason- 
ing they fail to present a balanced view of the ways men think. 

It may be too much to ask freshmen to master a course in “Methods of 
Thinking” (even if such a course could be devised), but I think a more limited 
objective can be attained. My suggestion is that a course be designed to teach 
“Methods of Quantitative Thinking.” Such a course was suggested to me by 
my war-time experiesce in Operations Research, which may be described as an 
attempt to analyze the quantitative aspects of conduct of military operations. 
It was disturbing to me to observe how many well-educated officers found it 
difficult to state quantitative problems in a fashion which could lead to their 
solution or to use elementary mathematics as a native language for expressing 
their ideas. It is remarkable to realize how many problems of business, industry, 
and education are wholly quantitative or else involve numbers in an essential 
way. Since most of these problems can be solved by relatively simple mathe- 
matical tools, the objective of such a course would be to develop a feeling for 
quantitative reasoning rather than to teach complex techniques. 

Before considering the content of such a course, let us mention the kinds of 
questions which must be answered before one can obtain a solution to such a 
problem. First one must state the objective of the investigation, and this must 
be in quantitative terms. Often this appears as the statement that some variable 
is to be maximized or minimized. Examples of such variables are: profit, output, 
cost, or to take a military example, the ratio of friendly losses to enemy losses. 
This involves no mathematics, but demands a clear understanding of the 
numerical aspects of the problem. It is remarkable how helpful it is in a general 
discussion to have this objective firmly agreed upon. Then the other assump- 
tions of the problem have to be introduced: what is to be held constant, what 
variables are to be considered as independent, and how realistic are these as- 
sumptions? Finally an equation is developed, the coefficients determined by 
statistical methods, and a course of action is determined as a result of this equa- 
tion. Another type of problem concerns a decision to be made in which at least 
one of the important factors is very uncertain; indeed this is true to some ex- 
tent in most of the decisions we have to make every day. The quantitative ap- 
proach in this case is to estimate the probabilities associated with the uncer- 
tain variable, and the gains or losses associated with the possible eventualities. 
The reasonable man will then proceed in a fashion which will maximize his 
expected return, rather than play for a long shot. The popular failure to respect 
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this precept accounts not only for the success of gambling houses and the ruin of 
their regular customers, but also for many of the tragedies in our personal and 
business lives. 

A course in “Methods of Quantitative Thinking” should then include an 
introduction to deductive logic, axioms, and abstract thinking; a thorough re- 
view of elementary algebra and arithmetic; a substantial treatment of probabil- 
ity and statistics; together with numerous practical applications to everyday 
quantitative problems. This is essentially a course in mathematics, and I believe 
it could be taught to our freshman students of liberal arts. 

Turning now to the last objective, namely, explaining the role of mathe- 
matics in our culture, I feel that it is only the rare teacher who takes any steps 
in this direction. The educated public is almost totally unaware of what mathe- 
matics has done or how a mathematician thinks. I am sure many of you have 
told a new acquaintance that you are a mathematician, and have been treated 
with a most dubious “Oh!” as a reply, followed by an immediate change of the 
subject. From our own personal points of view this is an unhealthy situation, 
for it makes it difficult for mathematics to develop popular support and recogni- 
tion. But it is even more serious for our culture as a whole when educated per- 
sons think of mathematics as a set of manipulative tricks, idle formalism, or 
black magic. There have been numerous attempts at various levels to explain 
mathematics “to the million.” Although a few of these are excellent, the 
majority are quite misleading, and I think that there is room for much further 
progress in this direction. In particular there is a great scarcity of textbooks of 
this nature which are suitable for freshmen, and although those in print are 
excellent as pioneers, I do not feel that the ideal course has yet been de- 
veloped. In constructing a course in “Mathematics in Our Civilization” there 
are several points to bear in mind. We must be sure that the content of the 
course is mathematics and is not just about mathematics. I do not think that it 
is possible to understand our subject without actually entering into its details 
and solving some of its problems. A mere acquaintance with fancy terms such 
as “Non-Euclidean Geometry,” “transfinite numbers,” and “group” is not 
enough. We must not teach a veneer of mathematical terms which will merely 
enable our students to dazzle their contemporaries in a polite conversation. We 
must also avoid the temptation to overemphasize mathematical recreations. 
Amusing as these may be, they are not the solid fabric of our subject, and they 
must not become the center of our instruction. 

It is my position, therefore, that our standard freshman course needs radical 
revision if it is to meet the real needs of liberal arts students. Unfortunately, 
however, it is far easier to attack the present curriculum than it is to develop a 
sound alternative to it. The preparation of a novel course, the publication of a 
suitable text, and its acceptance by our university authorities are no mean 
hurdles. I come before you as one who is still in the first phase of this process; 
I have no pat course or textbook to peddle. It will require the combined efforts 
and talents of most of us before a new, widely accepted freshman curriculum 
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is developed and adopted. My own ideas are in a formative stage, but I suggest 
that progress will come along some of the following lines, or a synthesis of 
them: 

(1) Replacement of much of analytic geometry and trigonometry by prob- 
ability and statistics. 

(2) Incorporation into our course of material adequate to explain to the 
non-specialist the nature of mathematics and its contribution to our civilization. 

(3) Development of a new course in “Methods of Quantitative Thinking” 
along the lines sketched above. 
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DISCUSSION OF THE PAPER 


Dean W. L. Ayres, Purdue University: In considering this proposed cur- 
riculum we must keep clearly in mind the group of students for whom it is 
planned, that is, the group remaining after all engineers and majors in mathe- 
matics and physical science have been removed. Most of us will admit our com- 
plete failure at teaching the traditional course to this remaining group. Thus 
any proposed change is not likely to make the situation worse. This group is 
composed of those who have taken mathematics only because it has been re- 
quired and have always hated it. They have been taught the technique of algebra 
in high school but the inoculation has not taken. There is little hope that a new 
exposure to the traditional techniques will improve them. I would consider the 
proposed course a success if it merely aroused the interest of this group and con- 
vinced them that mathematics was not the dull and dreary subject they had 
always believed it to be. 


Professor J. S. Frame, Michigan State College: In connection with the sug- 
gestion that one half of the freshman mathematics course be devoted to sta- 
tistics, a serious staff problem would be confronted in some of the larger institu- 
tions. During the winter term, 1947, at Michigan State College there were 1157 
students who completed courses in statistics in addition to 1618 who completed 
college algebra, trigonometry, and analytical geometry, and a thousand more 
were enrolled in more elementary courses. All our teachers who could and would 
teach statistics were assigned to the regularly scheduled statistics courses. 
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Whether or not it would be pedagogically desirable, we could not have offered 
statistics to the other 1600 freshmen without an elaborate teacher training pro- 
gram. 


Professor W. B. Carver, Cornell University: Are you able at the beginning 
of the freshman year to separate those students with the kind of general cultural 
interest at which this course is aimed from the students who will want a thor- 
ough training in mathematics for applications to the sciences, economics and so 
forth; if not, do you think that the course would be at all suited to the latter 
group of students? 


Reply by Professor Allendoerfer: I think that a fairly satisfactory separa- 
tion of the students into the two groups mentioned can be achieved at the be- 
ginning of their freshman year by considering their answers to the question: 
‘“‘Are your reasonably sure that you will take only one year of mathematics?” 
Of course, some students will answer “yes” to this question, will take the course 
I have outlined, and then will change their minds and wish more mathematics. 
These students will then be chronologically behind in their technical mathe- 
matics, but this will be balanced by their greater appreciation of the relation 
between mathematics and the subjects to which they will apply it. Indeed in the 
long run they will be better off then if they had started out with the traditional 
course. 


Professor E. R. Ott, Rutgers University: It is significant that the four or 
five mathematicians who have spoken are in surprising agreement with the 
major premise of this paper, namely, that there are numerous topics which 
should be worked together to replace many of the topics now taught in trigo- 
nometry and analytic geometry. It seems agreed that there is an abundance of 
topics in algebra which are suitable for a first semester course. Then for a 
second semester, it is urged that a great deal of time be devoted to topics from 
applied statistics. It is doubtful if any existing text meets these specifications. 

Professor Allendoerfer is concerned primarily with a terminal course in 
mathematics. However, I should like to point out that the inclusion of topics 
from applied statistics would be welcomed in the preparation of our science and 
engineering students. Engineers from industry and research, meeting at the 
Annual Convention of the American Society for Quality Control (Chicago, 
June 5-7, 1947), urged that every effort be made to include many concepts and 
techniques from applied statistics in the regular undergraduate engineering cur- 
riculum. In order to provide competent instruction, it was proposed that a pro- 
gram of staff study and discussion be instituted to be led by a person experienced 
in the techniques and applications of applied statistics. 


GEOMETRY OF THE KASNER TRIANGLE 
G. H. F. GARDNER, Trinity College, Dublin, Ireland 


1. Introduction. This paper intends to develop somewhat the geometry of 
the triangle in the Kasner plane, showing an extension of the parabolic analogue 
of the nine-point circle, a hyperbolic analogue of the nine-point circle, and an 
analogue of the Simpson line. 

The measure of the horn angle between two curves with first order contact is 
defined by (T2—T:)?/(dI'2/dsz—dI1/ds;) where I’ denotes the curvature of the 
curve at the point of contact and s denotes the arc measured along the curve. A 
fundamental theorem of Kasner states that the measure of the horn angle, thus 
defined, is invariant under the group of conformal transformations. The dis- 
tance between two points (x1, 1), (x2, y2) in the Kasner plane is defined by the 
quantity (x2—4%:)*/(y2—y1), which is the measure of the horn angle between the 
curves corresponding to the points x =I’, y=I'/ds. Thus the metric of the plane 
is ds =dx*/dy. This is equivalent to the following change of axes transformation: 


G33 x=mX +h, y= mY +k. 


The lines x =a constant are called zero lines, and the lines y=a constant are 
called infinite lines. The angle between two lines y=pix-+n, y=pox+re is de- 
fined as ay2=2/p; since this is invariant under Gs. The distance with slope P 
from the point (xo, yo) to the line y=px+r is D(P) =(yo—Pxo—r)/P(p—P). 
This has a relative minimum P/p=1/2, so that an angle a=1/2 may be called 
a right angle. When ai:=a, it follows that a= +1, so a= —1 may be called a 
quasi-right angle (a symmetrical definition); a= +1 gives parallel lines. 

If the line joining the points (x1, 1) and (x2, yz) is divided in the ratio /:m by 
the point (xs, ys) then it is readily seen that 


By defining a circle as the locus of a point (x, y) at a constant distance r 
from a fixed point (a, b), we obtain (x —a)?/(y—b) =r. This is called a parabolic 
circle, with its center at (a, 6) and with the radius r. We take as a standard 
parabolic circle, the unit circle x? =y with the center O,=(0, 0). Its parametric 
equations are x =t, y=2?. 


2. Standard position of a triangle. Clearly a triangle may be taken quite 
generally as any three points on a unit parabolic circle (¢;, #), i=1, 2, 3. By 
writing 

Si =the t+te+ bs, 

2 
So = tots + + tite, S =h+t+ ts = Si — 2S:, 
S3 = titets, 


the inscribed parabolic circle is easily seen to be (x+S1)? =4(y+S:), having the 
center J=(—S,, —S:). 
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3. Nine-point parabolic circle. The parabolic circle (2x—5S,)?= —(2y—S¥), 
with the center V,=($5:, $S*), passes through the midpoints of the sides and 
the feet of the zero lines through the vertices of the standard triangle. The 
centroid G of the triangle is (S,/3, S?/3). The points O,, G and N, lie on 
S*x = Syy, which may thus be called an Euler line. Consider now the point H, 
on this Euler line which would correspond to the orthocenter of the triangle 
(H, =(Si, S*)), so that ON, =N,H,. Any point Q on the circumparabolic circle 
is (t, #?). Therefore the midpoint of H,Q is 


t+ S; 2+ S? 

y= 

2 2 

This midpoint lies on (2x—S,)?=2y—S?, a parabolic circle with center 
N,= (351, $S?). The nine-point circle of a Euclidean triangle passes through the 
midpoints of the sides and the feet of the altitudes, and bisects all lines joining 
the orthocenter to the circumcircle. In the Kasner triangle this splits into two 
parabolic circles, concentric, equal, but oppositely oriented. Their equations are 
(2x + (2y—S?). 


4. Hyperbolic circles. Consider the definition of a circle specified by having 
the angle in a segment constant. Let two fixed points be (x1, 1), and (x2, 42). 
Then the angle a subtended at a variable point (x, y) is given by 


= a. 


Hence if a@ is constant, (x, y) lies on the curve, 
(1) xy(1 — a) — x(y2 — ay) — y(%2 — + — = 0. 


This may then be called a hyperbolic circle, and its asymptotes are always 
parallel to the zero and infinite lines. In the case where 


Nt 
2 


=0, a= — 1 (a quasi-right angle), 


we obtain xy=a constant, with its center at (0, 0). Its parametric equations are 
x=u, y=c/u. It is easily seen that the angle subtended by points m1, we is u2/t1, 
and that the tangent is quasi-perpendicular to the radius. 


5. Analogue of the Simpson line. Consider the triangle with vertices (t;, ¢,7) in 
the unit parabolic circle. Let us find the locus of a point P(x, y) such that the feet 
of the lines drawn from P, making constant angles a with the three sides of the 
triangle, are collinear. We will see that it is the hyperbolic circumcircle of the 
triangle. Let two such lines meet the sides (4:3), (4f2) in the points (x4, ya), 
(xs, ys). Then we have for the slope of the line joining these two points, 
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+r te) (t1 + ts)(% — th) 
— Xs fi 


Hence if the three feet are collinear, (x, y) must lie on the curve, 


a(t) + te) (ti + ts)(x — ty) a(t, + ts)(t2 + — te) 


which reduces to 
(2) xy + aS, — ySi — S3 = 0. 


This is a hyperbolic circle with center Og =(S;, —S2). Solving with the circum- 
parabolic circle y=x?, we obtain (x —t)(x —tz)(x —ts) =0; hence we do have the 
hyperbolic circumcircle of the triangle (¢;, ff). 


THEOREM. If from any point on the hyperbolic circumcircle of a triangle lines 
are drawn making equal angles with the sides of the triangle, their feet are collinear 
and the line may be called the generalized Simpson line of the triangle. 


In the case where a= —1 the line may be called the Simpson line of the 
triangle. The parametric equations of (2) are 


x=S,+ 4, y= — S2+ (Ss — S:S2)/u. 


The equation of the generalized Simpson line of the point (u) is then, on re- 
duction, 


(3) (1—a){y+ aux} = — (Si + u) + aSi + S2/u} + Ss/u. 


The slope of the generalized Simpson line of the point (u) is —au. From this we 
have the following familiar theorems: 

(a) The generalized Simpson lines of diametrically opposite points are quasi- 
perpendicular. 

(b) The triangle formed by the generalized Simpson lines of three points is 
similar to the triangle formed by the three points. 


6. Nine point hyperbolic circle. We have seen above that hyperbolic circles 
offer an analogue for the Simpson line. Let us consider the corresponding hyper- 
bolic nine-point circle. We take the triangle, as usual, in the unit parabolic 
circle. The hyperbolic circle 


(4) xy — $x(Si — S2) + 3(S:S2 — Ss) = 0, 


with center Nz = [0, $(S?—S:)], goes through the midpoints of the sides and 
the feet of the quasi-perpendiculars through the vertices. Also the quasi- 
perpendiculars meet in the point H =(—S, S?) called the orthocenter. Any point 
P on the hyperbolic circumcircle is [Si-++u, — S2+(S:—S15S2)/u]. Then the mid- 
point of HP is given by 
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y = — + (Ss — SiS2)/u], 


which is easily seen to lie on (4). 


THEOREM. The hyperbolic circle, xy—4x(S{—S2)—3(Ss—SiS2) =0, passes 
through the midpoints of the sides and the feet of the quasi-perpendiculars, and 
bisects all lines joining the orthocenter to the hyperbolic circumcircle. 


Such a hyperbolic circle may be called the hyperbolic nine-point circle of the 
triangle, and offers a complete analogue of the nine-point circle. 


THEOREM. The Simpson line (a= —1) of the point P bisects the line PH and 
meets the hyperbolic nine-point circle there. 


The coérdinates of the midpoint are 
u 


which are easily seen to lie on (3) with a= —1 and (4). 


THEOREM. The centroid, hyperbolic circumcenter, hyperbolic nine-point center 
and the orthocenter are collinear. 


The four points 
G= {451, 45°}, Ou = {Si, Nui = {0, S2)}, 
and H={—S,, S?} all lie on the line given by 


(5) 2ySi + Si(Si — S:) = 0, 
which may be called the hyperbolic Euler line. Moreover, 
OuG:GHy: NuH = 2:1:3, just as 
OpG:GHp: NpHp = 2:1:3 in the parabolic case. 


THEOREM. The hyperbolic nine-point circle touches the hyperbolic inscribed 
circle. 


This is awkward to show analytically as the equation of the inscribed hyper- 
bolic circle has coefficients which are not rational in the parameter ¢. However 
we may see that such a conclusion follows as a particular case of the following: 


THEOREM. A conic through the midpoints of the sides of a triangle touches a 
conic tangent to the sides of the triangle if the conics have parallel asymptotes. 


This is easily seen by projecting the two common points of intersection of 
the conics with the line at infinity into the circular points at infinity. The conics 
then become simultaneously the nine-point and inscribed circles of the triangle, 
which do touch. 
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In particular, the inscribed parabolic circle touches the nine-point parabolic 
circle, and the inscribed hyperbolic circle touches the nine-point hyperbolic 
circle. 
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NONSEPARABLE CONVEX SYSTEMS 
H. HADWIGER, Berne, Switzerland 


A system of m closed convex bodies K; (t=1, 2, ---+, ) in a plane will be 
called separable if there is a straight line G which intersects no K; and which 
divides the plane into two half planes each containing at least one K;. In the 
contrary case we shall call the system nonseparable. 

In a recent note A. W. Goodman and R. E. Goodman* showed that a non- 
separable system of circles K; having radii R; (¢=1, 2, - - - , 2) can always be 
covered by a circle K of radius 


R= R. 
i=] 
In this note we shall prove in a very simple way an analogous result con- 


cerning general nonseparable convex systems. 


THEOREM. Let Ko denote the convex hull of the nonseparable convex system 
K; (¢=1, 2,-++, m). Let Li, Di, and R; denote the circumference, the diameter, 
and the radius of the circumcircle, respectively, of the body K; (i=0,1,-++, m). 
Then 


(1) 


Proof: Let G(@) be any line which with a fixed reference line Gp forms an 


* A. W. Goodman and R. E. Goodman, A circle covering theorem, this MonTaLy, Vol. LII, 
No. 9, 1945. 
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angle @ (0S <7). Let S;($) be the length of the projection of the convex region 
K; (i=0, 1, - ++, on the line The quantity S,;($) is just the so called 
breadth of the body K; in the direction determined by ¢. 

Since each perpendicular to G(¢) which intersects the convex hull Ko must, 
by the assumption of nonseparability of the system, intersect at least one of the 
convex bodies K;, the segments S;(¢), (¢=1, 2, - +--+, ) completely cover the 
segment So(¢), so that for all @ one has 


(2) 


t=1 


By a well known formula of Cauchy 
f = Li, 
0 


so that an integration of the inequality (2) gives the first of the inequalities (1). 
If one next selects the angle @ =¢» so that S;(¢o) = Do our inequality gives 


Ds > Si(o) 


i=1 


and since S;(¢0) it follows that 


Do > Di. 
t=1 
Finally consider the circumcircles of the convex bodies K; (¢=1,2, +++, ). 
Obviously these form a nonseparable system of circles. By the theorem of A. W. 
Goodman and R. E. Goodman these circles can be covered by a circle of radius 
R=) and since RoSR, we have 


Ry S Ri. 


t=1 


The corresponding result for spherically convex systems on the surface E 
of the unit sphere are inherently simpler, since in this case no reference to a 
convex hull is needed, in the formulation of a necessary condition for non- 
separability. 

A convex body on the surface of the unit sphere E is a closed set in E, which 
lies entirely in some hemisphere E’ and which contains, along with every pair 
of points of the body, all the points of the arc of the great circle lying in E’ and 
joining the two points. 

A convex system K; (i=1, 2, +++, m) on E will be called separable if there 
is a great circle G which intersects no K;, and which divides the sphere into two 
hemispheres each containing at least one K;. Otherwise the system is called 
nonseparable. We prove now the somewhat more general result. 
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THEOREM. Let K; (i=1,2, +--+, m) be a system of convex bodies on the surface 
of the unit sphere E. Let N(G) denote the number of bodies intersected by a great 
circle G. Suppose further that for all G 


as N@ SB. 
Then 


where L; is the circumference of the convex body Kj. 
As a corollary we have: 


Coro.uary. If the convex system on the unit sphere is nonseparable and is not 
contained in any hemisphere, then 


as 
t=1 
Proof: Let dG denote the (spherical) kinematic density on E of the moving 
great circle G; then 
f dG = 8x? 


where the integral is taken over all motions of G. 
By a formula from integral geometry due to L. A. Santalé* one has for the 
integral of N(G) 


NG)dG = 
i=1 
Taking into consideration the hypothesis a S$ N(G) $8, one can easily obtain 
from the above integral formula the inequality (3) which was to be proved. 
The corollary concerning nonseparable convex systems is an easy con- 
sequence of the remark that in this case a21. 


* L. A. Santal6, Algunos valores medios y desigualdedes referentes a curvas situadas sobre la 
superficie esferica; Revista de la Uni6n MatemAtica Argentina, Vol. VIII, 1942. 
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AN INVERSION FORMULA FOR AN INTEGRAL 
RELATED TO DIRICHLET SERIES 


W. C. G. FRASER, Rutgers University 


In this article a real inversion formula is obtained for an integral of the 
form 


(1) f(s) = f t*da(t). 
1 
This is the Stieltjes integral form of the Dirichlet series 


(2) > a,n~*, 


n=l 


where we define a(#) as follows: 


a(1)=0, a(t) = (t > 1). 
n<t 

While complex inversion formulas for (2) can be found in textbooks, the 
author has not seen the following real inversion formula, which is the analogue 
of the Phragmén inversion formula [1] for the Laplace transform. 

It can be shown [2, 35 et seg.] that there is a real number o, such that the 
integral on the right side of (1) converges if R(s), the real part of s, is greater 
than o,, and diverges if R(s) is less than o,. It can also be shown that the func- 
tion a(t) satisfies the inequalities 


(3) a) bounded < 0). 


THEorEM. If a(t) is a function of bounded variation in every finite interval 
(1, R) with a(1) =0, and 


(4) = f Pedal), R(s) > 
then 

( —jntl 
(5) lim >: 


nel n! 


equals a(t) where a(t) is continuous, or equals 
1 1 

(1 -—)a(-+) 
e 


where a(t) is discontinuous, with limits a(t—) and a(t+) on the left and right, 
respectively. 
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It is not necessary to assume that a(1) =0, but no generality is lost by doing 
so, and the details are somewhat simplified. 
We have 


(- 


n=1 


n=1 


i*f(ns) 


(6) 


Using the inequalities (3), and the fact that a(1) equals zero, the integrated 
part on the right side of (6) is seen to vanish. Consequently the expression (6) 
may be written in the form 


(7) : f 


n=l nN: 


The expression (7) converges if all terms are replaced by their moduli. Thus we 
may invert the order of summation and integration to obtain 


a(r)r- 


={z- n=0 =) bar 


where 
T dr 
= =(-) > 0, when s2 0. 
T 
Also 


“K.(=)ar = [ew 
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=1-e* 
as so+o, 


Thus the factor K,(¢/r) is positive and its integral tends to 1. Furthermore, 


f x,(=) dr = 
1 


—0 as s>+o, 


x,(=) dr = 1 — e 
t+e T 


as so+o, 


and 


The order relations (3) and the fact that K,(¢/r) is positive, are sufficient to 
ensure that both 


(=) dr — 0, fax. (=) dr—0, as s—>+o, 


Thus it follows that if a(r) is continuous at r=#, then the expression (8) tends 
to the limit a(t) as 
However, where a(t) is discontinuous, we have 


dr 


The first term on the right 
= a(t+) — 
1 
a(t+)(1 -) as 
e 
The absolute value of the second term on the right is less than 6(1—1/e) for 
any arbitrary positive real number 6, as s+ ©, provided € is sufficiently small. 


The integral f}_.«(r)K,(t/r)dr may be treated similarly, leading to the result 
that where a(#) is discontinuous, the expression (8) tends to the limit 


+(1- =) a+) as 
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MATHEMATICAL NOTES 


Epitep By E. F. BECKENBACH, University of California 
Material for this department should be sent directly to E. F. Beckenbach, University of 
California, Los Angeles 24, California. 
NEW PROOF OF A MINIMUM PROPERTY OF THE REGULAR n-GON 
L. F. Torn, Budapest, Hungary 


J. Kurschék gives in his paper Uber dem Kreis ein- und umgeschriebene 
Vielecke* among others a complete and entirely elementary geometrical proof 
of the well known fact according to which the regular n-gon P, has a minimal 
area among all n-gons P circumscribed about a circle c. In this proof P, is 
carried, after a dismemberment and a suitable reassembly, in m—1 steps into 
P,, so that the area increases at every step. 

In this note we give an extremely simple proof,t which appears to be new, 
showing immediately that if P, is not regular, then P,>P,, where the area is 
denoted by the same symbol as the domain. 

Consider the circle C circumscribed about P,. We show that already for the 
part P,-C of P, lying in C we have 


We have +5251), where we denote by 
Si, Se, + * * , Sq the circular sections of C cut off by the consecutive sides of P,, 
and by s the circular section of C cut off by a tangent to c. Hence 


P,:C2C—ns. 
Then 
Equality holds in P, =P,C resp. in P,C2 P, only if no vertex of P, lies in 
the outside resp. in the inside of C; this completes the proof. 


BINOMIAL COEFFICIENTS MODULO A PRIME 


N. J. Fine, University of Pennsylvania 


The following theorem, although given by Lucas in his Theorie des Nombres 
(pp. 417-420), does not appear to be as widely known as it deserves to be: 


THEOREM 1. Let p be a prime, and let 
M = Mo+ Mip + Mop? + Mip* (0 SM, < ), 
N=Not Nip + Nop? +--+ + Nip* (0 SN, < ). 


* Mathematische Annalen 30 (1887), pp. 578-581. 

t As P. Sz4sz remarked [Bemerkung zu einer Arbeit von K. Kiirsch4k, Matematikai es 
Fizikai Lapok XLIV (1937), p. 167, note 3] Kiirsch4k’s proof is independent of the axiom of 
parallels. This advantage is preserved in the present proof. 
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Then 


We offer a short proof of the above theorem: 


N=0 


(1 + (mod 


where the inner sum is taken over all sets (so, 51, + + - , 5%) such that paar =N. 
But 0Ss,S M,<p, so there is at most one such set, given by s,=N, (0SrSk) 
if every N,<M,; if not, the sum is zero. The theorem follows by equating co- 


efficients of x”, since 
M, 
for N,> M,. 


r 


THEOREM 2. Let T(M) be the number of integers N not exceeding M for which 
M 

0 od 

#0 (ace 2) 

Then 
k 
T(M) = [I (M, + 1). 

r=0 


Proof: Since M,<p, there are M,+1 values of N,, given by OS N,S M, for 
which 


#0 (od 2), 


and these are the only ones. 


THEOREM 3. A necessary and sufficient condition that all the binomial coeffi- 


o<wem 
N 


cients 


~ 
k 
r=0 
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be divisible by p is that M be a power of p. 


Proof: The function T(M) takes the value 2 if and only if one of the M, is 1 
and all the others are 0. 
In the opposite direction, we may ask for what values of M none of the 


binomial coefficients 
( } OsNSM, 
N 


are divisible by p. 


THEOREM 4. A necessary and sufficient condition that none of the binomial co- 
efficients of order M, with 


M = Mo+Mip +--+ + Mip* (0 S M, < p; Mk > 0) 
be divisible by p is that M,=p—1 for r<k. 
Proof: Let M* = M— M;,p*. Suppose first that T(M) = M+1. Then 
Mip* + M*+1=M+1=T7(M) = (Mi + 1)T(M*) S (Mi 4+ 1)(M* + 1) 
= M.(M* + 1) + M*+1S Mip* + M* +1. 


From this chain of inequalities it follows that M*=p*—1. Conversely, if 
M*=p*—1, then 


T(M) = (Mi + 1)p* = Mipt + M*4+1=M +41. 


Our last theorem deals with the “probability” that a binomial coefficient 
chosen “at random” will be divisible by ». More precisely, consider the 
3(m+1)(m+2) binomial coefficients 


M 
OSNSMSEm, 
N 


and let Q(p; m) be the fraction of these which are not divisible by p. 


THEOREM 5. For every prime p, lim Q(p; m) =0. 


Proof: For k20, let 


= 4p*(p* + 1)Q(p; p* — 1) = T(M). 
M=0 
Clearly G(0) =1. Using the notation introduced in the proof of the preceding 
theorem, we have 
G(k+1) = 2) T(M) 
M=0 
= pk-1 


M,=0 M*=0 


: 
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. ts +} {x 


= 3p(p + 1)G(R). 


It follows immediately that G(k) = ($p(p+1))*. Now suppose that p* Sm <p**!, 
Then 


M*=0 


2 
Q(p; m) (m + + 2) G(k + 1) < 2p-**G(k + 1) = + 1))* 


which tends to 0 with increasing m. 

By an obvious extension it follows that, given an arbitrary finite set of 
primes, it is “virtually certain” that a binomial coefficient chosen at random 
will be divisible by all the primes in the set. 


VOLUME OF AN n-DIMENSIONAL SPHERE 
H. P. Evans, University of Wisconsin 


1. Introduction. That certain definite integrals may be evaluated from prob- 
ability considerations is well known [1]. It will be shown that the evaluation of 
the multiple integral for the volume of an n-dimensional sphere may be obtained 
from the probability distribution of the sum of squares of independent and 
normally distributed random variables, all having the same standard deviation 
o and mean zero. Since the study of this distribution is a standard topic for 
courses in both probability theory [1] and mathematical statistics [2, 3, 4], 
and since the formula for the volume of an n-dimensional sphere is derivable by 
the methods of advanced calculus [5, 6], a consequence of the present note is 
the establishment of a further connection between the methods of probability 
theory and the methods of advanced calculus. 

2. Analytical development. Let x; (t=1, 2, m) be m independent and 
normally distributed random variables, each having the standard deviation ¢ 
and the mean value zero. If we put x =)>%? , where the summation is from 1 ton, 
it is known from probability theory that the probability density function for 
x is 

(1) 
2 


x> 0, 


f(x) 0, xs 0. 


From the given distribution of the x;’s it follows that the distribution function 


for x=) x? is 


q 
| 
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where R is the region in the space R, for which > St, that is, R is the region 
interior to the n-dimensional sphere of radius r=./? and center at the origin. 
By means of (1) we have also, 


Q-nl2 —n t 
n 0 


2 


Now let F(x) be any function whose expected value E{ F(x) } exists. Using 
the probability density functions which appear in (2) and (3), respectively, it 
follows that 


1 224/20 
(4) E{F(> xi)} fe +++ dan, 
Rn 


where R, denotes the entire m-space, and 


—n/2g—n 


xsi, 
F(x) = 0, z> 


f (x) dx, 
0 


Next we define 
(6) 
Then 


F(> x) =0, 


Since by (7) we have F( }>x?) =0 for all points exterior to R, equation (4) be- 
comes 


R 


where V, is the volume of the n-dimensional sphere of radius r=./? which 
bounds the region R. Similarly, substitution of (6) in (5) gives 


} 
R 
2 4 
i 
= ¢ 
| 
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(9) E{F(> xi)} an f 
2 2 2 
From (8) and (9), since r=/i and n/2T'(n/2) =I'(n/2+1), there results 


(10) = 


If the surface area S, of the n-dimensional sphere is defined by the relation 
dV,=S,dr, one obtains also 
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CLASSROOM NOTES 
EpiTep By C. B. ALLENDOERFER, Haverford College 


All material for this department should be sent to C. B. Allendoerfer, Haverford College, 
Haverford, Pennsylvania. 


AN ORNITHOLOGICAL NOTE 


R. A. Jonnson, Brooklyn College 


In the old Granville Calculus (p. 380, ex. 19) is proposed the problem of 
finding “the volume of the egg generated by the revolving the curve 


x?y? + (x — a)(x — 6) = 0, a<b 


about OX.” By implication 0<a; and the second term needs a coefficient c* to 
render the equation homogeneous. The problem, as stated, presents no difficulty; 
but the determination of the area bounded by the curve is a good exercise for 


r( : ) 
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honor students in a first course, and for all students in a second course. With a 
fair amount of labor the result comes out in the neat form 


A = — gi/?)2, 


Using elementary principles of curve-tracing, one casually deduces that the 
term “egg” is justified. But if one takes more pains with the sketching of the curve, 
the results are surprising. It is easy to set up a geometric construction for points 
of the curve; if Y= [(x—a)(b—x) |? is recognized as the ordinate of a circle, 
then y/c = Y/x. Thus for any chosen a and 3}, the curve may be drawn rapidly. 
It turns out that if a and b are nearly equal, the curve does resemble the profile 
of an ordinary egg; but if a is small as compared to b, the form of the curve is 
remarkably modified, as shown in the figures. It resembles no egg that Dr. 
Granville ever saw. 


b 
0 b: 30 b= 25a 


The nature of the curve may better be studied by translating the origin toa 
point midway between a and 6, and changing the notation. The equation may 
then be written 


y = c(r? — + h) h>0. 


From this it is easy to find that the maximum occurs where hx+r?=0, 
namely on the polar of (—h, 0) with regard to the base circle; and the inflections 
are given by 


+ 3r?x? + (h? — 2r?)r? = 0. 


It follows that there are no real inflections if h>r./2; if h=r./2 there are co- 
incident inflections at x =0; if h is less than this value there are real inflections 
for two values of x, almost equidistant from x =0. This agrees with the evidence 
of the curves as drawn. 

My colleague, Professor Edward Fleisher, an enthusiastic student of bird life, 
points out that the intermediate forms of the curve (not the extreme ones) are 
approximated by the eggs of certain cliff-nesting birds. As an illustration, one 
may observe the murre’s nest in The Book of Birds, National Geographic 
Society, volume I, page 326. 
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ELEMENTARY PROBLEMS AND SOLUTIONS 


Ep1TEp sy Howarp Eves, Oregon State College 


Send all communications concerning Elementary Problems and Solutions to Howard 
Eves, Mathematics Department, Oregon State College, Corvallis, Oregon. This department 
welcomes problems believed to be new, and demanding no tools beyond those ordinarily fur- 
nished in the first two years of college mathematics. To facilitate their consideration, solutions 
should be submitted on separate, signed sheets, within three months after publication of 
problems. 


PROBLEMS FOR SOLUTION 
E 796. Proposed by Henry Scheffé, University of Califcrnia at Los Angeles. 


Describe a coin-tossing experiment in which the probability of success is 
one third. 


E 797. Proposed by C. O. Hines, University of Toronto. 

If ellipses are described on diameters of a given circle as major axis, and 
such that they all pass through a given point (within, or on the boundary of, 
the circle), then they will also all pass through a second point, symmetrical 
about the center to the first, and the locus of their foci will be an ellipse having 
the two fixed points as foci and the common diameter as major axis. 

SOLUTIONS 
Diabolic Squares 

E 764 [1947, 163]. Proposed by R. J. Walker, Cornell University 

If a,; is the number in the ith row and jth column of a diabolic (pandiagonal 
magic) square of order five, show that 

5/5 
\ j=1 \ 
This relationship also holds for magic squares of order three. Does it, or any simi- 


lar relation, hold for magic, or diabolic, squares of any other order—in particu- 
lar, for diabolic squares of order seven? 


Solution by the Proposer. We first obtain a form of the general diabolic square 
more symmetric than the one given by Schell (this Montuiy [1946, 395]). 
Add together the elements of the row, column, and diagonals passing through an, 
add to this the similar sums for a4, and subtract the similar sums for a23 and dp. 
The result reduces to 

5(a11 + G44 — G23 — G32) = 0, 
or 


Q11 — Gog = Age — 


Since diabolicity is preserved under cyclic permutations of rows and columns we 
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can say in general that 
where we define 

= Gi, 

To get the general square we assign general values to the elements au, 423, 
35, 242, 254, 232, A24, Ags, Writing these values in the forms a+a, a+8, a+y, 
a+6, ate, b+a,c+a,d+a, e+a, respectively. By (1) the rest of the elements 
are then determined, and the general square is 

ota dte 8486 este 648 
e+é c+y¥ a+f8 d+ea b+e 
b+a ete a+y 
cte a+6 d+y¥ 6+ 8 eta 
b+y¥7 e+8 c+ea a+e d+6 
Then 
(2) = Sabcde + 
+ all possible terms (25 of them) of the type wxyzt 
+ all possible terms of the type wint¢ 
+ 50 terms of the type wxytn 
_+ 50 terms of the type wxtnf. 


Since 
(3) 4) 


has a similar expansion we need worry only about terms of the last two types. 
The ten terms of the type wxyé obtained from the first row are found among 
the terms of the expansion of (3). Since the square preserves its form under 
cyclic permutation of the rows the same will be true of each of the rows. Since 
the terms of the type wxtnf can be treated similarly the required equality is 
proved. 

This relationship between the rows and columns implies a similar relation- 
ship between the two sets of diagonals, since it is known* that a diabolic square 
of odd order can be rearranged into another diabolic square whose rows and 
columns are the diagonals of the original square and vice versa. 

As regards squares of other orders, the general magic square of order three 
has the relationship between its rows and columns but not between its diagonals. 


* See Barkley Rosser and R. J. Walker, The algebraic theory of diabolic magic squares, Duke 
Mathematical Journal, 5 (1939), Theorem 3.3. 
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The square 
sta 
c+B d+é6 d+6 
b+a c+y¥ d+a 
c+ d+B até d+8 
which becomes the general diabolic square on imposing the further relations 
atc=b+d, aty=B+46, 


has the relation between its diagonals. That the relation does not hold for the 
rows and columns of a diabolic square of order four is shown by a numerical 
example. 

In the magic square of order five 


17 24 1 8 15 
23 5 7 14 16 


10 12 19 21 3 
11 18 25 2 9 


the relation does not hold for either rows and columns or diagonals. This is most 
easily seen by considering only the last digits. The product of each row and 
column is divisible by ten with the one exception of the third column. A similar 
situation holds for the diagonals. 

In the same way it is seen that the relation does not hold for either rows and 
columns or diagonals of the diabolic square 


2 47 438 35 24 9 
26 «16 8 6 4 42 3! 
49 39 33 # £23 15 12 4 
19 11 30.022 
10 5 4 3 34 $2 21! 
32.28 18 13 1 43 40 


There exists, however, a large class of diabolic squares of order seven called 
“regular” squares,* which have structures similar to that of the diabolic square 
of order five. There are six types of these, and it is not difficult to show that in 
three of these types the relation holds for the rows and columns but not for the 
diagonals, whereas the opposite is true for the other three. 

Beyond this point things get complicated, but it seems likely that no rela- 


* Loc. cit., p. 709. 
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tions holds for magic squares of orders greater than three or for diabolic 
squares, even when regular, of orders greater than five. 
Also solved (partially) by D. H. Browne. 


Wheatstone Bridges 
E 765 [1947, 164]. Proposed by Harold Becker, Omaha, Nebraska 


(a) What is the joint resistance of the general Wheatstone bridge as a func- 
tion of the five component resistors? (b) What are forms for the components 
so that they and the resultant will all be integers? 

Solution by the Proposer. (a) There are at least five methods of solution, em- 
ploying: (A) Kirchhoff’s equations, (B) Maxwell’s mesh-current determinant, 
(C) Kennelly’s star-delta transformation, (D) Kennelly’s delta-star transforma- 
tion, (E) series-parallel synthesis. These are in the chronological order of his- 
torical appearance, and also in the order of increasing simplicity. We here offer 
(D) and (E). 

(D) Both the topology (drawing) and joint resistance of the circuit may be 
represented by the expression 


R= (a+ A)|| (6+ B) 18, 


where +, ll, and denote the series, parallel, and bridge connections respec- 
tively, with a and 6 at one line terminal, A and B at the other. 
Then A, B, and 8 form a delta, which may be replaced by an equivalent star: 


(1) A’ = AB/(A+ B= BB/(A+B+8), = AB/A+ B+ 8). 


(See, e.g., pp. 55-60, A.C. Bridge Methods, B. Hague, London, 1938.) The cir- 
cuit thus transforms to 


R= (a+ A’) || (6+ 3B) +8 =6' + (@+A’')(b+ B)/(a+ A’ +b + 
Eliminating A’, B’, B’ by means of relations (1) we find, after simplifying, 
R = + A)(6 + B) + ab(A + B) + AB(a + A +5 + B) 

+ (a+ + B)] = D/N. 
(E) If we short the bridger, 8 =0, R becomes 
Ry = a||b+ A || B = ab/(a + b) + AB/(A + B) 
= [ab(A + B) + AB(a + b)]/(a + b)(A + B) = Do/No. 
If we open the bridger, 8 = ©, R becomes 
Re. = (@+ A) || (6+ B) = (@+ A)(O+ B)/(@+A+5+ B) = 


Multiplying the latter by 8/8, and synthesizing with Ro, we have, agreeing 
with (2), 


(3) R = (BD. + Do)/(BNw + No). 


(2) 
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This expresses the desired joint resistance of 8=0 or ©, obviously; and for 
all intermediate values of 8, by combinatory considerations. The form of (3) 
may be generalized to 2" addends, for solving an extensive class of higher bridge 
circuits involving  bridgers. 

Practically, it is perhaps more important to know the individual branch 
currents rather than their sum. Each branch transfer conductance (b.t.c.) is 
readily found by breaking down the numerator of the joint conductance 
G=1/R=N/D and remembering that in the numerator of a b.t.c. the branch 
resistance value does not appear. That is, 
=Ga—Ga, and 


(4) Ga = [8(6 + B)+ (A+ B)]/D, Ga = [8(6 + B) + Ba + 
Gp = Gs = A) + 8)]/D, 
(5) Gs = (aB — Ab)/D. 


Of course, if E is the voltage across the circuit, the current through branch 
A is EGa, etc. When the bridge is in balance (that is, A =ka, B=kb), (2) and (5) 
reduce to R=k(a+b)/(k+1) and Gs=0. 

Incidentally, when the circuit is studied as a laboratory experiment and put 
near or at balance, the value of 8 makes little or no difference in the value of 
R. On the other hand, in the case of extreme unbalance (a=B= 0, A =b=0) 
the value of 8 makes all the difference. For given values of the bridge am, the 
difference in R as 8 is varied from @ to 0 is given by 


(6) Re — Ro = (aB — Ab)?/(a + A + 5 + B)(a + 6)(A + B), 


and thus is a function of the balance discriminant. 
(b) This seems to be a difficult problem. As some simple examples we can 
offer 


(5+ 5) || (25+5)15= 7 = (5+ 10) || (10+ 5) 15, 
(7 + 14) || (14 + 7) 114 = 10 = (9 + 15) || (12 + 6) 1.21. 


Editorial Note. For an indication of the proposer’s circuit algebra see abstract 
377, p. 1010, Nov. 1946, Bulletin of the American Mathematical Society. 
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Epitep By E. P. Starke, Rutgers University 


Send all communications concerning Advanced Problems and Solutions to E. P. Starke, 
Rutgers University, New Brunswick, New Jersey. All manuscripts should be typewritten, 
with double spacing and margins at least one inch wide. Problems containing results believed to 
be new or extensions of old results are especially sought. Proposers of problems should also en- 
close any solutions or information that will assist the editor. In general, problems in well 
known textbooks or results in readily accessible sources should not be proposed for this de- 
partment. 


PROBLEMS FOR SOLUTION 


4275. Proposed by Raymond Redheffer, Massachusetts Institute of Technology, 
Cambridge. 


Let a; represent any set of points in the complex plane, while ; are any 
complex numbers. Prove there exists an integral function f(z) such that 


f(ai) 


4276. Proposed by P. A. Pizé, San Juan, P. R. 
Let the integers ,K, be defined by the relations 


= rnKn = 0, m>n; Ke C(nKe + elena), ¢> 1. 


Prove the following summations: 


SOLUTIONS 
A Definite Integral 


4212 [1946, 397]. Proposed by H. F. Sandham, Trinity College 


Evaluate 
f 2 
o (x?+ 1/2)? 


I, Solution by A. B. Farnell, University of Colorado. Applying the formula 
for integration by parts twice, we find 


dx 
(x? + 1/2)? ‘Qe 1/2 
er 
z 


x? + 1/2 
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The value of the definite integral corresponding to the last term is well known, 
and thus we have 


2 
+ 1/2)? 
II. Solution by J. B. Rosser, Cornell University. The proposed formula is 


only one of several similar formulas which can be evaluated by starting from the 
relation 


2 0 1 + x? 

When z=0, (1) is easily verified, and by aid of the standard integral formula 

f = =, 

0 22 


we verify that both sides of (1) have the same derivative with respect to z. 
A variant of (1), obtained by putting y=ax, is 


z 

2 0 Vado 
See also Bromwich, Theory of Infinite Series, First Edition, 1908, p. 352, Ex. 15. 
Suppose we denote the left side of (2) by F(z). One easily verifies 


= 22F(z) — 1, = = 


dz 2? 
So by (2), 
ev'dy _ Fe) _ — (2s? — 
Vado + 2%)? og # 
Hence 
by (2). So 
. 
(y? + (9? + 2)? 


Transposing gives 


a [(2z2 — 1) y? + (22? + 
0 


= 


(y? 4. s*)* 


. 
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Put 2?=w. 


Sandham’s result is the special case where w=1/2. 
We may again differentiate (3) with respect to w. There results 


[2y4 + (2w + 3)y? — 
J, (y? + w)* 
But by (3) 
© [(2w — 1)yt + 4w%y? + + 
(5) J G? + = 
So 
© [(4w? — 4w + 3)y? + (4w? + 40? — w) 
ff 
Putting w=}$+i\/} or w=(34/2—1), for example, in (6) gives 
(y? + 3+ iv})® 3 
or | 
yevdy + V2), 
[y? — 1)}* 4 


Further, one can differentiate (6) and combine with (6) to get a relation in 
which (y?+-w)4 occurs in the denominator under the integral sign. 

Also solved by H. E. Fettis, N. J. Fine, Daniel Finkel, J. B. Kelly, D. J. 
Newman, A. S. Peters, M. R. Spiegel, M. Wyman, and the Proposer. 


Tetrahedron, Spheres, Sums of Powers 
4213 [1946, p. 397]. Proposed by V. Thébault, Tennie, Sarthe, France 


Given a tetrahedron ABCD and an arbitrarily chosen point M: (1) The sum 
of the powers of the vertices, respectively, with respect to three spheres on 
(MB, MC, MD), (MC, MD, MA), (MD, MA, MB), (MA, MB, MC), as 
diameters, is equal to the sum of the squares of the edges. (2) Construct the point 
M when the sums of the powers of the vertices A, B, C, D relative to the cor- 
responding set of three spheres, are proportional to given numbers a, 8, ¥, 4. 
Consider the case where these last four numbers are equal. 


Solution by R. Goormaghtigh, Bruges, Belgium. (1) The power of A as to the 
sphere having MB as diameter and B’ as center is 


~ 
x 
| 
i 


604 ADVANCED PROBLEMS AND SOLUTIONS [December, 


AB’? — = 4(MA* — MB? + AB’). 


The sum s, of the powers of A with respect to the spheres having MB, MC, 
MD as diameters is therefore 


Sa = }(3MA* — MB? — MC? — MD? + AB? + AC? + AD?) 


and the sum of s, and the similar ones is equal to the sum of the squares of the 
edges. 
(2) If a’, B’, y’, 6’ are the expressions 


and if G, is the centroid of BCD, we have 
MB + MC + MD = 3MG.+ BC. +CC.+ De. 
= 3MG. + (BC + CD + DB’)/3 
and 
MA’ — MG. = 4(2a' — 1)(4B + AC + 4D) 
+ 4(2a’ + 4)(BC’ + CD’ + DB’) = oa. 


Hence, M belongs to the plane perpendicular to the median AGg, at the 
distance ¢,/2AG, from its midpoint and M is at the intersection of that plane 
and the three similar ones, corresponding to B, C, D. 

When a=8 =y =5, another construction is derived from the fact that, in that 
case, J being the midpoint of CD, 


2(MA? — MB?) = — 


The required point M belongs therefore to the plane perpendicular to AB 
and passing through the point N such that, if J’ is the projection of J on AB 
and K the midpoint of AB, KN is half J’K; hence, in that case, M ts the image 
of the centroid in the center of the circumsphere. 

Editorial Note. See 4064, [1944, 168] for a similar problem solved by vector 
algebra. 
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THE TWENTY-NINTH SUMMER MEETING OF THE 
MATHEMATICAL ASSOCIATION 
The twenty-ninth summer meeting of The Mathematical Association of 
America was held at Yale University, New Haven, Connecticut, on Monday 
and Tuesday, September 1-2, 1947, in conjunction with the summer meeting 
and colloquium of the American Mathematical Society and the meeting of the 
Institute of Mathematical Statistics. About seven hundred and thirty persons 
were in attendance at the meetings, including the following two hundred and 
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C. J. REEs, University of Delaware 
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ORO 


BERTRAM Yoon, Cornell University 
J. W. T. Younes, Indiana University 


Oscar ZariskI, Harvard University 


The members of the organizations and their families were housed in the 
dormitories of the University, and meals were served in the cafeteria of the 


University Dining Hall. 


Yale University was host at a tea served in the President’s Room, Woolsey 


Hall, Tuesday afternoon, and a very pleasing organ recital was given that eve- 
ning in Woolsey Hall by H. Frank Bozyan, University Organist and Professor 
of Organ Playing. The schedule for Wednesday afternoon included a visit to 
the Aetna and Connecticut Mutual Life Insurance Companies at Hartford, and 
a picnic supper at Hammonasset State Park on the shore of Long Island Sound. 

A joint dinner for the three organizations was served on Thursday evening 
in the University Dining Hall. After an excellent meal, the toastmaster, Pro- 
fessor W. R. Longley, introduced Professor E. W. Sinnott of the Sheffield Sci- 
entific School who welcomed the visitors to the Yale campus. This was followed 
by short talks by Professors William Feller, L. R. Ford, and Einar Hille, the 
presidents respectively of the Institute, the Association, and the Society. Resolu- 
tions were presented by Professor P. R. Rider, and adopted by the assemblage, 
expressing the thanks of the visitors to the Administration of Yale University, 
to Professor E. G. Begle and the other members of the Committee on Arrange- 
ments, to the ladies of the Yale Department of Mathematics, to Miss A. Mar- 
garet Bowers, Director of the Dining Halls, and her staff, to Professor Bozyan 
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for his organ recital, and to the Connecticut Mutual and Aetna Life Insurance 
Companies for the privilege of the visit to their offices. 

The American Mathematical Society held its sessions between noon Tuesday 
and noon Friday. The twenty-ninth Colloquium consisted of four lectures on 
Abstract algebraic geometry by Professor Oscar Zariski of Harvard University. 
Professor S. S. Wilks of Princeton University gave an address by invitation on 
Sampling theory of order statistics. 

The Institute of Mathematical Statistics held sessions on Tuesday, Wednes- 
day, and Thursday. 

A program committee consisting of Professors Garrett Birkhoff, chairman, 
Lillian R. Lieber, and C. E. Springer arranged the very interesting program for 
the two sessions of the Association which were held Monday afternoon and 
Tuesday morning. 


First SESSION OF THE ASSOCIATION 


“Atomic energy,” by Dr. R. C. Bacher, U. S. Atomic Energy Commission. 

“How to solve it”: Symposium on mathematical problems at the college level. 
Chairmen, Professors George Polya, H. F. MacNeish, J. L. Synge; addi- 
tional contributors, Professors H. S. M. Coxeter, A. M. Gleason, P. G. Hel- 
sel, Tibor Rado, L. M. Kelly, and E. P. Starke. 


SECOND SESSION OF THE ASSOCIATION 


“Mathematics for the liberal arts student” by Professor C. B. Allendoerfer, 
Haverford College. 

“The mathematics program in the College of the University of Chicago” by 
Professor E. P. Northrop, University of Chicago. 

Symposium on computing machines: Professor H. H. Aiken, Harvard Univer- 
sity, and Professor John von Neumann, Institute for Advanced Study. 


MEETING OF THE BOARD OF GOVERNORS 


The Board met on Monday at 8:00 P.M. in the Faculty Lounge of Saybrook 
College, with thirteen members of the Board present. The following are some 
of the more important items of business transacted: 

Assistant Professor Harry Pollard of Cornell University was elected Associ- 
ate Secretary for the balance of 1947, and Assistant Professor Edith R. Schneck- 
enburger of the University of Buffalo was elected Associate Secretary for a 
term of five years beginning January 1, 1948. 

The Board confirmed the appointment of G. E. Hay and Harry Pollard as 
Associate Editors of the MONTHLY. 

On recommendation of the Committee on Slaught Memorial Papers, the 
Board voted approval of the publication of the sixth edition of the Outline of 
the History of Mathematics by R. C. Archibald as a Slaught Memorial Paper. 

The Board approved the proposal to make the Committee on Publicity of 
the American Mathematical Society a joint-committee of the Society and 
Association, and to ask the present members of that committee to serve as such 
a joint-committee. 
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The Board voted a further appropriation of $250.00 in cash for the work of 


the Committee on Aid to Devastated Libraries. 


W. B. CARVER, 
Secretary-Treasurer 


CALENDAR OF FUTURE MEETINGS 


Thirty-first Annual Meeting, Athens, Georgia, January 1, 1948. 
The following is a list of the Sections of the Association with dates of future 


ALLEGHENY Pennsylvania 
State College, Spring, 1948. 

ILLINOIS 

INDIANA 

Iowa, Fairfield, April 16-17, 1948 

KANSAS 

KENTUCKY 

LouIsIANA-MIssISsIPPI 

MARYLAND-DIsTRICT OF COLUMBIA-VIR- 
GINIA 

METROPOLITAN NEW YORK 

MICHIGAN 

MINNESOTA 

Missouri 

NEBRASKA 


meetings so far as they have been reported to the Secretary. 


NORTHERN CALIFORNIA, Berkeley, Janu- 
ary 24, 1948 

OKLAHOMA 

Paciric NortHWEst, Eugene, Oregon, 
March, 1948 

PHILADELPHIA 

Rocky-MounTAIN 

SOUTHEASTERN 

SouTHERN CALIFORNIA, Redlands, March 
13, 1948 

SOUTHWESTERN 

TEXAS 

Uprer New York State, Schenectady, 
N. Y., May 1, 1948 

Wisconsin, Beloit, May 8, 1948 


RECENT PUBLICATIONS 


EpitTeEp By H. P. Evans, University of Wisconsin 


All books for review should be sent directly to the editor of this department, American 
Mathematical Monthly, 531 West 116th Street, New York, 27, N. Y. and not to any of the 
other editors or officers of the Association. 


Multiple Factor Analysis. By L. L. Thurstone. University of Chicago Press, 
1947. 19+535 pages. $7.50. 


This book will be of direct interest to teachers of linear algebra, since it is a 
thorough and comprehensive account of the best-known approaches to the lead- 
ing application of real matrix theory. The book begins with a 50 page mathe- 
matical introduction, and uses the ideas of (real) vector and matrix theory 
throughout its entire course. Plane figures and photographs of three-dimensional 
models do more than in any other book known to the reviewer to stimulate the 
reader’s geometrical intuition. It should be of great value as supplementary 
reading for courses dealing with vectors and matrices, and with its consideration 
of practical and well-tested computational methods, it might well serve as one 

-of the texts. It can be recommended for independent reading. 
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Any mathematician interested in the methodology of quantitative science, 
in the application of mathematics to science, or in the basic problems of educa- 
tional measurement, will find time spent in reading the carefully reasoned dis- 
cussions and pondering over the ideas developed to be time well spent. The 
author makes his points carefully, and with painstaking thoroughness. The 
reader with these interests will do well to combine the reading of Thurstone’s 
book with that of Godfrey H. Thomsen’s second edition of The Factorial 
Analysis of Human Ability. Between them there is a great store of careful and 
wise thought about the nature of scientific method and the wise application of 
mathematics in science. This is the philosophy of scientific method in general, 
and not that of psychology alone. 

Regarding Multiple Factor Analysis as a second edition of The Vectors of 
Mind, one finds, in addition to the expected features of greater coherence, 
greater scope and inclusion of modern advances in theory and practice, two 
important improvements: 

(t) a greatly improved and seasoned philosophy underlying the method, 

(ii) an exceedingly careful and thorough exposition. 

As an example of the latter, we quote from page 411: “We shall describe these 
two factorial domains in terms of a literal notation, a physical example, a 
diagrammatic interpretation, a geometrical example, and the matrix equations 
relating the two domains.” This promise is duly carried out. It is only fair to 
notice, that, although the explanations are well and carefully done, many readers 
will find the language and presentation a little dull. 

Nearly all approaches to factor analysis start out by representing a set of 
measurements on an individual (often the performance of the individual in a 
set of assigned tasks) as the components of a vector. If there are N measure- 
ments, and only 2 properties of the individual are important in linearly de- 
termining the results of the measurements, then, in the N-dimensional space, 
the vectors corresponding to different individuals will all lie near the n-dimen- 
sional plane determined by the n factors. The deviations of the individual vectors 
from this n-dimensional factor plane are due to two causes, first the inevitable 
errors of measurement, and second the individuality (technically called specific- 
ity) of particular measurements: What constitutes specificity will depend on the 
battery of measurements in which a particular measurement is used. The first 
computational problem, then, is to approximate the N-dimensional matrix of 
correlations between measurements by a matrix of rank m (This corresponds to 
locating the -dimensional factor plane). Approximation is only relevant for 
off-diagonal elements, with the side conditions that diagonal elements shall not 
exceed unity and the matrix shall be positive semi-definite. Many computa- 
tional solutions are explained in this book. 

Once the n-dimensional plane has been selected, the next step is to select a 
coérdinate system within it—to determine the factors. It is now important to 
notice that the NV measurement axes may be projected, each onto that vector 
in the m-space which predicts it most closely in the sample taken. The directions 
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and sizes of these projections define an invariant ellipsoid in the n-space. The 
ellipsoid will change if, for example, half the measurements in the battery are 
each replaced by three equivalent measurements (although m will not change, 
and there is a natural correspondence between the two m-dimensional spaces). 

Here various approaches diverge rapidly. Some feel that all codrdinate sys- 
tems are equivalent, and that selection of particular axes is illusory. Others 
prefer to use the principal axes of the invariant ellipsoid. This procedure was 
originally due to Thurstone—the theory has been worked out by Hotelling. 
The main contribution of Thurstone to this problem is the idea of simple struc- 
ture. This theory and many computational methods, some of very recent origin, 
are ably exposited. The basic ideas are simple. First, it is assumed that there are 
factors. Second, while the experimenter cannot be assumed to recognize these 
factors, else no factor analysis would be needed, it can be assumed that his 
intuition can recognize their nonappearance—that the experimenter can com- 
pose a battery of measurements, each of which fails (or nearly fails) to involve 
at least one factor. If this is so, then there will be a codrdinate system in the 
n-dimensional factor plane such that the projections of the individual measure- 
ments lie along the coérdinate hyperplanes—this is simple structure. 

Thurstone makes the point carefully and cogently that the statistical theory 
of estimating a simple structure is lacking, and that statisticians should do 
something about this. 

One recurrent mathematical error mars the high polish of this work, even 
although it is a minor scratch. On pages 93, 183, 343 and possibly elsewhere, 
the author states that a set of vectors, each of which lies within 90° of each other 
“must be contained within a cone of 45° generating angle.” The author’s figure 
on page 184 shows clearly that this is already false in three dimensions for three 
vectors near the codrdinate axes. The three references above were easily gathered 
from the magnificent index, extending over 18 pages, which is the best the re- 
viewer has seen for many a day. Like the careful presentation, the careful index 
sets a mark toward which other authors should strive. 

J. W. TUKEY 


An Introduction to Mechanics. By J. W. Campbell. New York, Pitman Publish- 
ing Corporation, 1947. 18+372 pages. $4.50. 


This introductory course is designed for students who are taking a beginning 
course in calculus concurrently with a course in mechanics. The vector concept 
is explained and used. In addition to the usual topics in an introductory course 
in mechanics, there is a chapter in which Hooke’s Law and the Laws of Friction 
are discussed, a chapter on flexure and torsion and a chapter on flexible chains 
and cables. The book ends with a chapter on Lagrange’s equations. Great care 
has evidently been taken to make the explanations clear and precise and the 
illustrations are good (some of these are photographs that vividly bring home 
the physics of the subject to the student). Some of the material (centers of mass, 
moments of inertia, and so on) is more likely to be given in the United States 
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in a calculus course rather than in a course in mechanics. The demands made 
on the mathematical maturity of the students for whom the book is intended 
seem somewhat severe, and we feel that the book would be most successful with 
students at the Junior level (it being assumed that these students have had 
calculus in their Sophomore year). We are confident that any student who has 
worked through the large collection of interesting problems in this book will be 
well trained in mechanics. 
F, D. MURNAGHAN 


NEW BOOKS RECEIVED 


College Algebra. By E. R. Heineman. New York, The Macmillan Company, 
1947. 9+359 pages. $3.25. 

Compléments de Géométrie Plane. By R. Deaux. Brussels, De Boeck, 1945. 
7+150 pages. 45 Fr. 

Introduction de la Géométrie des Nombres Complexes. By R. Deaux. Brussels, 
De Boeck, 1947. 163 pages. 100 Fr. 

Elementary Arithmetic. Its Meaning and Practice. By B. R. Buckingham. 
Boston, Ginn and Co., 1947. 8+-744 pages. $4.50. 

Intermediate Algebra. By J. R. Britton and L. C. Snively. New York, Rine- 
hart and Co., 1947. 9+337 pages. $2.00. 

Mathematics of Business and Accounting. By K. L. Trefftzs and E. J. Hills. 
New York, Harper and Brothers, 1947. 12+-267+51 pages. $3.00. 

Money, Credit and Finance. Revised Edition. By G. F. Luthringer, L. V. 
Chandler, and D. C. Cline. Boston, D. C. Heath and Co., 1947. 10+389 pages. 
$2.75. 

Probit Analysis. A Statistical Treatment of the Sigmoid Response Curve. By 
D. J. Finney (With a foreword by F. Tattersfield). Cambridge, at the Univer- 
sity Press; New York, The Macmillan Company, 1947. 13+256 pages. $3.75. 

Self-Help Geometry Workbook. By H. D. Welte, F. B. Knight, and L. S. 
Walker. Chicago, Scott Foresman Co., 1947. 84 pages. $0.72. 


CLUBS AND ALLIED ACTIVITIES 


EpITEp By L. F. OLLMANN, Hofstra College 


Send reports of all activities, such as club reports, special features, topics with references, 
student papers, and other material of interest to L. F. Ollmann, Hofstra College, Hempstead, 
New York. 


CLUB REPORTS, 1946-47 
Undergraduate Mathematics Club, University of Rochester 


In September 1947, after a wartime lapse of four years, the club was reor- 
ganized. Monthly meetings were held at which the following papers were pre- 
sented: 
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Transcendental numbers, by William Donoghue 

Operational methods, by Arthur E. Danese 

Analytical methods in the solution of heat problems, by Lois W. Mann 

Vector spaces, by Lois W. Mann 

Transfinite cardinal numbers, by Peter Lyman 

The Dirichlet integral, by Eugene Trabka. 

A picnic was held in Maplewood Park on May 31 at which Messrs. Trabka 
and Lyman were announced as the winners of the two prizes awarded annually 
for the best talks given during the year. 

Officers for the year were: President, Peter Lyman; Secretary, Althea Blod- 
gett; Faculty Advisor, Arthur K. Lohwater. 


Mathematics Club, College of the Holy Cross 


The Holy Cross Mathematics Club held semi-monthly meetings at which 
members presented the following papers: 

Interpolation formulas using finite differences, by Fred Wolock 

An algebraic method for finding asymptotes, by W. J. Winsper 

The trisection problem, by W. D. Shaughnessy 

Generating certain bicircular quartics, by M. W. Snow 

Some properties of cross-ratio, by R. J. Coen 

Asymptotes by methods of the calculus, by J. E. Madden 

Construction of the regular pentagon, by R. L. Eisenman 

The nine-point circle, by R. T. Blinn 

Solution to certain stress problems, by Jack Hadiey 

The addition formulas of trigonometry, by J. G. Murray. 

The officers for 1946-47 were: Presidents, R. J. Coen and R. T. Blinn; Secre- 


tary, W. J. Winsper; Faculty Advisors, Professors V. O. McBrien and C. G. 
Schilling. 


Mathematics Club, Montana State University 


The following papers were presented: 

Philosophy and mathematics, by Dr. N. J. Lennes 

Infinity, by Thomas Joyce 

University mathematics courses, by Dr. A. Noble 

Determinants, by Noreen Ingle 

Slide rule, by Robert Willson 

Mathematical applications to engines, by Robert Line 

Journey toward space, by Donald Helterline 

Mathematics of long range flying, by Mr. Tuma 

College mathematics in the northwest, by Dr. A. S. Merrill. 

Officers for 1946-47 were: President, Thomas Joyce; Vice-President, Frank 
Reed; Secretary-Treasurer, Anna Harwick; Co-Social Chairmen, Noreen Ingle 
and Donald Marshall. Officers for 1947-48 are: President, Donald Marshall, 
Vice-President, Jean Popham; Secretary-Treasurer, Veronica Kreitel. 
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Mathematics Club, Upsala College 


Nine program meetings were held during the year. At six of these, students 
discussed the following topics: 

The value of mathematics in every day life, by June Davidson 

Pythagoras, by June Sandberg 

Anomalous propagation, by William Melchinger 

Mathematics in the evolution of physics, by Marjorie Cohen 

Omar Khayyam, by Martin Monroe 

The cycloid and its properties as demonstrated by Roberval, by Fern Freedman. 

On February 27, the Club joined with Kappa Mu Epsilon in the midyear 
special meeting, where Professor Howard Fehr of Montclair State Teachers 
College spoke on the exponential function, its ramifications and applications, sci- 
entific and financial. Refreshments and a social time followed the program. 

On April 14, members of the club were guests at the home of its president, 
Marjorie Cohen, where they enjoyed refreshments and scenes from a television 
set. 

On May 21, the Upsala Club along with the clubs from five neighboring 
colleges were guests of the Mathematics Club of Montclair State Teachers Col- 
lege for a supper and games, followed by a lecture on Probability by Professor 
Edward Molina of Newark College of Engineering. 

The officers for 1946-47 were: President, Marjorie Cohen; Vice-President, 
June Davidson; Secretary-Treasurer, June Sandberg; Faculty Advisor, Dr. 
M. A. Nordgaard. The officers for 1947-48 are: President, Martin Monroe; 
Vice-President, June Sandberg; Secretary-Treasurer, Robert Wallace; Faculty 
Advisor, Professor Norma Gilberts. 


Mathematics Club, Wellesley College 


The club held four meetings during the year. At the first meetings talks were 
given by faculty members, then followed two student meetings. Among the 
topics presented at the first student meeting were: 

Non-euclidean geometry 

The three-point circle 

Mathematics in architecture. 

At the last meeting students showed the correlation of mathematics with 
their other subjects in a program entitled Everything correlates. 

The guest speaker for the year was L. Creighton Buck, Junior Fellow at 
Harvard University, who gave an interesting lecture on Probability. 

The officers for 1946-47 were: President, Dorothy Schoenfuss; Vice-Presi- 
dent, Mildred Kelton; Treasurer, Lois Wood; Secretary, May Field Manny; 
Junior Executive, Dawn O'Day; Faculty Advisor, Miss Helen Russell. The 
following officers were elected for 1947-48: President, Ann Kellogg; Vice-Presi- 
dent, Jann Goehner; Treasurer, Barbara Wehle; Secretary, Lindsley Clark; 
Junior Executive, Mary Ann Berry; Faculty Advisor, Miss Miriam Ayer. 
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NEWS AND NOTICES 


EpITEep By EpitH R. SCHNECKENBURGER, University of Buffalo 
Readers are invited to contribute to the general interest of this department by sending 
news items to Edith R. Schneckenburger, University of Buffalo, Buffalo 14, New York. Items 
should be submitted at least two months before publication can take place. 


NATIONAL APPLIED MATHEMATICS LABORATORIES ESTABLISHED 


A federal center of applied mathematics, the National Applied Mathematics 
Laboratories, has been established as a division of the National Bureau of Stand- 
ards, according to an announcement by Dr. E. U. Condon, Director of the Bu- 
reau. 

Organized to conduct research and provide services in the field of applied 
mathematics, the new organization is oriented around modern mathematical sta- 
tistics as applied to the physical and engineering sciences and to the develop- 
ment and use of modern high speed computing. The Applied Mathematics Labo- 
ratories include four separate laboratories: the Institute of Numerical Analysis, 
the Computation Laboratory, the Statistical Engineering Laboratory, and the 
Machine Development Laboratory. Dr. J. H. Curtiss, who has been the Direc- 
tor’s Assistant in Applied Mathematics at the National Bureau of Standards, 
has been named chief of the National Applied Mathematics Laboratories, ac- 
cording to the announcement by Dr. E. U. Condon. The Applied Mathematics 
Laboratories have been set up to serve primarily as a national center for re- 
search and training in applied mathematics for units of the Federal Government 
and private industry. Among the responsibilities of the new organization is the 
development of giant high speed electronic computing machines, statistical 
service to other units of the government and industry aimed at extending the 
part played by applied mathematics in present day scientific research, and the 
training of scientists in methods used in this important field. 

Dr. Churchill Eisenhart heads the Statistical Engineering Laboratory. This 
Laboratory plans and advises in the mathematical and statistical phases of 
scientific research and testing. The Laboratory also offers a consulting service 
to the laboratories at the Bureau of Standards and other government agencies 
on particular problems in the field of statistical engineering. 

Dr. E. W. Cannon has been appointed chief of the Machine Development 
Laboratory. This laboratory is responsible for the design of the high-speed elec- 
tronic computing machines now under construction by the Bureau of Standards. 

A. S. Cahn, applied mathematician and meteorologist, has been appointed 
executive officer of the Institute of Numerical Analysis. 

Dr. A. N. Lowan has been appointed chief of the Computation Laboratory. 
Dr. Lowan’s group, which is at present being underwritten by the Office of 
Naval Research, is providing a computation service and is continuing the work 
of the Mathematical Tables Project in the preparation of tables used in statisti- 
cal and mathematical analysis. 
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GENERAL MATHEMATICAL PAPERS 
ALGEBRA 


Best, G. C. The determination of the complex 
zeros of a polynomial, 269-273. 

Browne, D. H. See Williams, G. T. 

Dusiscu, Roy. The Wedderburn structure 
theorems, 253-259. 

Fine, N. J. The jeep problem, 24-31. 


Purpps, C. G. The jeep problem: a more general 
solution, 458-462. 

Price, G. B. Some identities in the theory of 
determinants, 75-90. 

Wi.tiaMs, G. T., and Browne, D. H. A family 
and a theorem on circles, 534— 


ANALYSIS 


Anew, R. P. and Wacker, R. J. A trigonome- 
tric infinite product, 206-211. 

Caton, W. B. The Euler column, 11-16. 

EvaNs, G. C. A necessary and sufficient condi- 
tion of Wiener, 151-155. 

Fraser, W. C. G. An inversion formula for an 
a related to Dirichlet Series, 586- 


GépEL, Kurt. What is Cantor’s continuum 
problem?, 515-525. 

Kac, Marx. Random walk and the theory of 
Brownian motion, 369-391. 


Perry, A. D. and Younes, J. W. T. Remarks 
on analyticity and integration, 313-318. 

Pinney, EpMuND. Vibration modes of tapered 
beams, 391-394. 

Sauzer, H. E. The approximation of numbers 
as sums of reciprocals, 135-142. 

WALKER, R. J. See Agnew, R. P. 

Weaver, C. L. A simple analytic proof of a gen- 
eral x? theorem, 529-533. 

Younes, J. W. T. See Perry, A. D. 

Zorn, M. A. Approximating sums, 148-151. 


GEOMETRY 


Brown, O. E. and Nassau, J. J. A navigation 
computer, 453-458. 

DeCicco, Joun. Geodesic perspectivities upon 
a sphere, 142-147. 

. See Kasner, Edward. 

GarDNER, G. H. F. Geometry of the Kasner 
triangle, 579-583. 

R. Oxthopolar and isopolar 
lines in the cyclic quadrilateral, 211-214 

. The Hervey point of the general n-line, 
327-331. 

Hapwicer, H. Nonseparable convex systems, 
583-585. 


Kasner, Epwarp and DeCicco, Joun. The 
curvatures of the polar curves of a general 
algebraic curve, 263-268. 

MITCHELL, E. Conjugo-conjugate couples in in- 
volution, 16-23. 

Nassau, J. J. See Brown, O. E. 

SPRINGER, C. E. Union torsion of a curve on a 
surface, 259-262. 

THEBAULT, Victor. Tetrahedron having a 
common face, 395-398. 

Concerning the Euler line of a triangle, 
447-453. 


PEDAGOGY, BIOGRAPHY 


ALLENDOERFER, C. B. Mathematics for liberal 
arts students, 573-578. 

ByrnE, Col. W. E. A distinguished contributor 
to the MontTuiy. Victor Thébault—the 
man, 443-444, 

DeW. Benjamin Franklin Finkel, 

1- ° 

Court, N. A. Adistinguished contributor to the 

Thébault—the geometer, 445- 


KNEBELMAN, M. S. The teaching of college 
mathematics today, 323-326. 

NIELsEn, K. L. Industrial experience for math- 
ematics professors, 91-96. 


Reeve, W. D. Coordinating high school and 
college mathematics, 1-10. 

SEWELL, Col. W. E. Mathematics in the Army 
education program, 195-200. 

Special Committee of the American Mathe- 
matical Society. Instruction and research 
in applied mathematics, 398-399, 

Starke, E. P. A distinguished contributor to 
the Montuiy. Thébault—the number 
theorist, 444-445. 

TURNBULL, H. W. Colin Maclaurin, 318-322. 

Wirks, S. S. Personnel and training problems in 
statistics, 525-528. 
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MATHEMATICAL NOTES 


Ep!Tep BY E. F. BECKENBACH, University of California at Los Angeles 


Acnew, R. P. A slowly divergent series, 273- 
274 


AnKENY, N. C. One more proof of the funda- 
mental theorem of algebra, 464. 

CHITTENDEN, E. W. On the number of — in 
a finite partially ordered set, 404-405. 

DeCicco, Joun. See Kasner, Edward. 

DroussENT, Lucien. On a theorem of J. Grif- 
fiths, 538-540. 

Evans, H. P. Volume of an n-dimensional 
sphere, 592-594. 

Fine, N. J. Binomial coefficients modulo a 
prime, 5 A 

Grant, H. S. A linear diophantine equation, 

Gustin, WILLIAM. Gaussian means, 332-335. 

HammMInG, R. W. Subseries of a monotone di- 
vergent series, 462-463. 

naa P. M. A note on interpolation, 218- 

1 


KASNER, Epwarp and DeECicco, Joun. Note on 
conjugate harmonic functions, 405-406. 


KLEE, V. L., JR. On completing a determinant, 
96-97 


Some remarks on Euler’s totient, 332. 

McBrien, V. O. Polygons having a common 
mean, 158. 

aa» R. Residue of ox(m) modulo 2, 274- 


PARKER, S. T. A pair of recursion relations, 97- 


Sanpuay, H. F. An approximate construction 
for e, 215-216. 

Taytor, A. E. On the need for care in using a 
certain integral formula, 156-157. 

THEBAULT, Victor. Nagel point in the tetra- 
hedron, 275-276. 

Theorem on the trapezoid, 537-538. 

— J. M. The trajectory in vacuo, 216— 


Toru, L. F. New proof of a minimum property 
of the regular n-gon, 589 
WALEER, R. J. An artillery problem, 33-34. 


CLASSROOM NOTES 


EpiTep BY C. B. ALLENDOERFER, Haverford College 


Birp, M. T. Simplification of equations of con- 
ics, 104-106. 

Boyer, C. B. The equation of an ellipse, 410. 

FARNELL, A. B. On the solutions of linear dif- 
ferential equations, 160-162. 

Fotiey, K. W. Integration by parts, 542-543. 

Fort, M. K., Jr. Formula for the area of a tri- 
angle, 337-339. 

GREEN, L. C. Uniform convergence and con- 
tinuity, 541. 

HawTuorneE, F. Derivation of the equations of 
conics, 219-220. 

Heypa, J. F. Vector derivation of the sine and 
cosine laws in spherical trigonometry, 544. 

Hoyt, J. P. Evaluation of a trigonometric inte- 
gral, 221-222. 

HumMEL, P. M. and SeesBeck, C. L., Jr. A 
treatment of bonds between interest dates, 
468-470. 

Jouns, A. E. The reduced equation of the gen- 
eral conic, 100-104. 

Jounson, R. A. Linear differential equations, 
410-411. 


An ornithological note, 594-595. 
Jones, P. S. The remainder theorem, 410. 


Laws, L. S. A simplification of the second de- 
rivative test, 543-544. 

Lusi, C. I. Differentiation of the trigonometric 
functions, 465-468. 

— C. C. Objectives in calculus, 335- 

OaxLEY, C. O. End-point maxima and minima, 
407-409. 

ReEynNo.ps, J. B. Undetermined coefficients in 
integration, 37-38. 

Rostnson, L. V. Pascal’s triangle and negative 
exponents, 540-541. 

SEEBECK, C. L., - See Hummel, P. M. 

SMILey, M. F. The trial integral method, 159- 


160, 409. 
Sutton, R. M. Four useful blackboard aids, 
276-280. 


Vance, E. P. Teaching trigonometry, 36-37. 

Wacner, R. W. An application of the re- 
mainder theorem, 10: 

A subsitution for solving trigonometric 
equations, 220-221. 

Watsz, J. L. A rigorous treatment of the first 
maximum problem in the calculus, 35-36. 

Ward, J. an function with a finite discontinu- 
ity, 16 


PROBLEMS AND SOLUTIONS 


Epitep sy Howarp Eves, Oregon State College, and E. P. STARKE, 
Rutgers University 


CORRECTIONS 
Numbers in black face type refer to problems, those in light face to pages. 
E-743, 412. E-754, 163, E-759, 223. 4183, 346. 4206, 49. 4208, 50. 4248, 419. 
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173. 4127, 51-53. 4150, 421. 4154, 482-483. 
4160, 483-485. 4167, 53. 4168, 116-117. 
4173, 114. 4174, 114-115. 4176, 169. 4177, 
170. 4178, 115-116. 4179, 233-234. 4180, 
170-171. 4181, 171-172. 4182, 234-235. 
4183, 235-237. 4184, 237-238. 4185, 288- 
289. 4186, 485-487. 4187, 289-290. 4189, 
347. 4190, 290-293. 4191, 347-349. 4192, 
421-422. 4193, 349. 4194, 349-351. 4195, 
422-423. 4198, 351-352. 4199, 487-488. 
4202, 488-489. 4203, 489-491. 4205, 550. 
4210, 551. 4212, 601-603. 4213, 603-604. 
4214, 552. 4254, 423. 


RECENT PUBLICATIONS 
EpITED BY H. P. Evans, University of Wisconsin 


NEW BOOKS RECEIVED 
60-61, 120, 178, 242, 296, 354, 426-427, 496, 557, 616. 


REVIEWS 
Names of authors are in ordinary type, those of reviewers in capitals. 
Clifford, W. K. The Common Sense of the Exact 
ciences. J. L. SYNGE, 54-55. 
Fueter, R. Analytische Geometrie der Ebene und 
Raumes. J. H. Taytor, 59-60. 


College Algebra. OysTEIN ORE, 


Campbel wy, An Introduction to Mechanics. 
URNAGHAN, 615-616. 


j 
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Haag, J. Cours Complet de Mathémati Ele- 
Tome 4, C. Cc. 


MacnvuFFEE, 496. 

Harper, F. S. Mathematics of Finance. H. D. 
LarRsEN, 353-354. 

Harvard University Computation Laboratory 
Staff. A Manual of Operation for the Auto- 
matic Sequence Controlled Caiculator. G. R. 
57-59. 

Hawkins, R. R., ed., National Research Coun- 
cil, Washington. Scientific, Medical, and 
Technical Books Published in the United 
States of America 1930-1944; A Selected 
List of Titles in Print with Annotations. 
B. H. Corvin, 120. 

Hogben, Lancelot. An Introduction to Mathe- 
matical Genetics. W. FELLER, 423-424. 

Kac, Mark. See Randolph, J. F. 

Keller, M. W. College Algebra. A. F. STREHLER, 
118-119. 


Keyser, C. J. Mathematics as a Culture Clue, 
and Other Essays. (Vol. 1 of The Collected 
Works.) S. H. Goutr, 555-557. 


Miller, F. H. Calculus. C. D. Ops, 176-178. 
See Reddick, H. W. 
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Newsom, C. V. An Introduction to Coliege Math- 
ematics. R. D. SPECHT, 295-296. 

Northcott, i; A. Mathematics of Finance. G. F. 
Rose, 238-240. 


Reddick, H. W. and Miller, F. H. Advanced 
Mathematics for Engineers. Second Edition. 
S. G. HACKER, 494-495. 

Sawyer, W. W. Mathematician's Delight. H. P. 
Evans, 240-242. 

Sisam, C. H. College Mathematics: A General 
Introduction. A. SprtzBaRT, 118-120. 

Concise Analytic Geometry. H. P. Evans, 


426. 

Smail, L. L. Preparatory Business Mathematics. 
F. S. HARPER, 553-555. 

Speiser, Andreas. Die Mathematische Denk- 
weise. M. DEHN, 424-426. 

Thurstone, L. L., Multiple Factor Analysis. 
J. W. TuKEy, 613-615. 

Yates, Lt. Col. R. C., AUS. Curves, C. B. At- 
LENDOERFER, 175-176. 


CLUBS AND ALLIED ACTIVITIES 
EpiTeEp By L. F. OLLMANN, Hofstra College 


ARTICLES 
Hawthorne, Frank. Increasing student interest Rages Mu Epsilon, 63-64. 
in mathematics, 242-243, Pi Mu Epsilon, 61-63. 
ACTIVITIES 


Albion College, 121-122. 
Baldwin-Wallace College, 355. 

Berea College, 427-428. 

Brooklyn College, 298. 

Central Michigan College, 500. 
Central Missouri State College, 498. 
Chicago Teachers College, 122. 
College of the Holy Cross, 617, 
Union, 559. 

D’Youville College, 179-180. 
Haverford College, 429. 

Hofstra College, 180. 

Illinois State Normal University, 357. 
Immaculate Heart College, 560 
Louisiana State University, 499. 
Montana State University, 617. 
Mount Mary College, 297-298, 355, 559. 
Oberlin College, 123. 

University, 428. 

St. Louis University, 429. 


Texas Christian University, 355. 
Texas State College for Women, 355. 
Texas College, 181. 
University of Alabama, 497. 
University of Alberta, 560-561. 
University of Buffalo, 499-500. 
University of Georgia, 121. 
University of Illinois, 297. 
University of Kentucky, 558. 
University of Nebraska, 497. 
University of New Mexico, 181. 
University of Oklahoma, 498-499. 
University of Richmond, 357. 
University of Rochester, 616-617. 
University of Virginia, 122. 
University of Washington, 500, 559-560. 
Upsala College, 558, 618. 

ayne University, 357. 
Wellesley College, 180-181, 618. 
William Jewel College, 355, 428. 


| 
| Phillips, H. B. Analytic Geometry and Calculus. 
R. L. JEFFERY, 56-57. 
Pledge, H. T. Sctence since 1500. S. H. Goutp, : 
491-493. 
Randolph, J. F. and Kac, Mark. Analytic Geom- 
etry and Calculus. J. C. OxtoBy, 293-294. 
| 
( 
U 


626 INDEX TO VOLUME 54, 1947 


NEWS AND NOTICES 


[December, 


EpITED BY B. W. JoNES AND Harry Po.rarp, Cornell University 


GENERAL INFORMATION 


Aid to Devastated Libraries, Committee on, Institute - Numerical Analysis established, 


“Automatic Com mpution Machinery” section in Metropolitan Intercollegiate Mathematics Con- 


Mathematica 


Tables and Other Aids to vention, 356. 


Computation, 501. —- Applied Mathematics Laboratories, 


Canadian Mathematical Congress, 299. 


Colleges and Universities: Brown University, — Council of Teachers of Mathematics, 


183; Duke University, Institute for Teach- 


ers of Mathematics,’ 358-359; Princeton National Mathematics Magazine, 124. 


New Secretary-Treasurer, 312 
Univer? be Tulane University, $02: Actuarial Examinations Awards, 
5 


University of Toronto, 299. 


Conference on Algebra, 299. “ Delta Epsilon Postdoctoral Fellowship, 
Dutch Mathematicians, 124-125, _ Stanford University Mathematics Examina- 
Examination for Statistician Positions, 246. tion, 430 

G. D. Birkhoff's Collected Works, 502. Summer Courses, 244-246, 299-300, 358. 
Harry Bateman Research Fellowship, 125. William Lowell Putnam Mathematical Compe- 
Institute of Mathematical Statistics, 244. tition, 182-183, 400-403. 


PERSONAL INFORMATION 


Newly elected members of the Association. 190-192, 366-368, 605-608. ; 
The following persons presented papers at meetings of the Association and its sections. 


Aiken, H. H., os. Fawcett, H. P., 514. 
Allen, E. F., 43 Folley, K. W., 70. 
Allendoerfer, rch 8. 189, a 612. Fort, M. K., Jr., 365. 
Amundson, N. R., ‘132-4 Frame, J. S., 70. 
Anderson, Elda, 72. Francis, S. A., 436. 
Artin, Emil, 189. Fryer, H. C., 69. 
Bacher, R. C., 6 Garrison, L. M., 
Bancroft, T. A., 303, 304. Gaskell, R. E., 570. 
anos, 510. Gentry, 
Barbour, J. M., 440. Gleason, A. M., 6 
Bearman, ce 133-134. Good, R. A., 131. 
Bernhart, Arthur, 438. Guard, H. T., 305. 
Berry, vp 128, Gustin, W. S., 511. 
Betz, William, 305, 306. Hanna, » 67 
Bibb, » 362. Harper, F. S., 128. 

erstaff, T. A., 568. Hassler, J. O., 68. 
Birkhoff, Garrett, 510. Hebel, I. L., 304. 
Bohnenblust, F. ie 510. Helsel, P. G., 612. 

y, m, 510. Hendrickson, Morris, 569. 
Botts, +» 363. Herriot, G., 
Boyer, C. B., 73. Herzog, Fritz, 70. 
Branson, Herman, 130. Hewitt, in, 363. 
Brenke, W. C., 128. Holl, D. L., $70. 
Bristow, nard, 563. Huff, » 439, 
3ritton, J. R., 305. saacs, Rufus, 309. 

ruc » 71-72, Jar » 72, 
E., 567. Jonah, H 309. 
3utchart, +» 568. urney, W. H., 563. 
Cameron, Robert H., 132 Kac, Mark, 189. 
Camp, C. C., a) 129. Kaplan, Wilfred, 442. 
Chittenden, E. W., 303, 570. Karnes, H. T., 307. 
lark, -» 305. Kasner, Edward, 74. 
Collins, ole -» 564, Kazarinoff, Donat, 70. 
Collins, O. C., 128-129. feller, M. W., 309. 
Court cempuer, A” 305, S64, 56S 
. M., 129, fempner, A. J., 305, q 
Coxeter, H. S. M., 612 Ciefer, E. C., 
Cc T., 564. lee, V. L., Jr., 36S. 
Crump, S. Lee, 571. Kreider, O. C., 

Ww. M., 304. Lane, Frank, 
Deming, W. Edwards, 131. Lange, Luise, 
Diamond, A. H., 438. "eh 

. W. W., 439, Lee, J. T., 567. 
Donsker, Monroe, 133. Lehmer, D. H., 
Duren, 307. Loflin, z. 568. 
Dushnik, Ben, 70. Loweke, G. P., 69-70, 441. 
Edwards, P. MacNeish, H. F., 612. 
Farnell, A. B Maloney, C. J., 571. 


McCune, Fred, 565. 
McDonald, Sophia L., 437. 
McKinsey, 437, 438. 


elson 
m, C. V., 441. 


Nichols, I. 


Price, 
Rad6, Tiber, 612. 
Rainich, G. Y., 70. 


D. 
t, 
Smith, C. D., 307, 567. 
F.C., 


Mills, C. N., 362. 
Mitchell, B. E., 306. 
Mitchell, W. W., Jr., 564. 
Moulton, E. 3” 362. 
; Munro, W. D., 133. 
a. F. D., 365. 
C., 567. 
E. P., 612. 
; Oberg, E. N., 303. 
Odle, J. W., 510. 
Olmsted, J. M. H., 132. 
Payne, Mary H., 440. 
P. M., 310. 
Phillip, Sister Mary, 362. 
; Pinney, Edmund, 435. 
Piranian, George, 441. 
Pollard, H. S., 513. 
Polley, 308. 
Pélya, rge, 436, 612. 
Poor, V. C., 440. 
Ramler, 130. 
(! Recht, A. W., 564. 
Reeve, W. D., 74. 
Reukema, L. 436. 
R. R., 438. 
Robertson, Fred, 302. 
Rodabaugh, L, D., 512. 
Root, R. E., 131, 
‘ Ross, Clarence, 563. 
Rowland, S. A., 512. 
i Salkind, Charles, 73-74, 
Seall, Robert E., 513. 
it Sewell, Col. W. E., 189. 
Shanks, M. E., 310. 
a Short, W. T., 438. 
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Smith, G. W., 69. 
Smith, H. L., 567. 
Smith, P. K., 307. 
Smyth, J. B., 510. 
Sokolnikoff, I. 3° 510. 
Stah' H., 565. 


Stoker, J. 73. 
Stone, 571. 
Stouffer, E. B., 68. 
Stratton, W. T., 68. 
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Underwood, R. s., 569. 
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Utz, W. R., 365. 

Van Engen, Henry, 302. 
Vinograde, Bernard, 303, $71. 
von Neumann, John, 612. 
Wannier, G. H., 

Warschawski, S. E., 133. 


oscoe, 
Zygmund, 


Personal Mention. This section contains the names of officers of the Association and its Sec- 
tions, — mentioned in the Department of News and Notices, and those conducting the busi- 


ness 
ings. 


s 


‘lorence E., 503. 


arriet W., 503. 
llendoerfer, ‘c. B., ey 193, 194, 
Ambrose, Warren, 502 , 503. 
Anderson, A. 

Anderson, Mrs. ‘Joan 66. 


8 
5. 


Arnold, B. H., 503. 


2 


8, V. N., 66. 
Sell, 431, 
Benson, L., 66. 

3ergman, Stefan, 125. 
Bernstein, Felix, 125. 


503. 
Birkhoff, Garret, 247, 431, 502, 612. 
Birnbaum, W., 405, 


Blakers, A. B., 434. 
Blumenthal, ¥ M., 193. 
Boldyreff, A. w., 125, 504. 
wer, 7. 
Bowker, A. 247. 


Breit, Gregory, 247. 
Britton, ‘4 R., 306, 563. 


Brooks, Foster, 512. 
3rown, G. W., 504. 
3rown, L. M., 431. 
3ruck, R. H., 504. 
3uchanan, 


Carr, Mrs. , 248. 
Carrier, G. F., 
Carroll, I. S., 432 
Cartan, 


E. 502. 
Cartwright, Mary 43 


Carver, , 193, 194, 


65. 
Chatland. 247. 
Chellevold, 
Cheney, W. ron 
Churchill, Ramond, $04 
Christy, Lola M., 


Cole, Nancy, | 562. 
leman, J. B., 126. 
Collier, Myrtle, 43 432. 
Conkwright, N. B., 193. 
Cook, G. S., 65. 
Costello, G. R., 504. 
Cowan, R. W., 126. 


Crandall, S. H., 
Cross, R. E., 
Currier, A. 65. 


the Association. The list does not include names of new members or of attendants at meet- 


Cutler, E. H., 65. 


Dines, L. L., 193. 
Dinwoodie, Mrs. — J., 66. 


Duffie, H., 184. 
Duren, W. L., Jr., 505. 
Durfee, William H., 505. 
Dutka, Jacques, 505. 
Dyer-Bennet, 432. 


Ercolano, Louise H., 185. 


611. 


Ferns, H 
Fialkow, A. D., 1 
Finan, E. J., 1 
Fine, N. J., 

nkel, B. F., 193 


Freudenthal, H., 125. 
Freund, J. E. Ne 184. 

Fry, Cleota G., 432. 

Albert, 50S. 
Gandy 

Gass, 128. 
Gatewood, B. E., 247. 
Gauthier, ‘Abel, 505. 
Gehman, H. M., 193, 312. 
Gelbart, Abe, 432. 
Gentry, F. C., 306, 567. 
Gere, 301. 


67. 
Swanson, L. W., 304. 
Synge, J. L., 612. hat 
Taylor, E. H., 362. pa 
Taylor, S. Helen, 364. aaere 
arke, - Thielman, H. P., 302, 570. egner, K. H., 
: Tribus, Myron, 511. Wells, C. P., 70. 5 
“ Trimble, H. C., 571. Whetstone, G. A., 304. = 
Tucker, C. B., 68. — W. M., 568. 
A , 509, Boyer, C. B., 73. 
Bracewell. K. H., 131. Danzig, Tobias, 247. a 
Bradshaw, J. W., 69. A., 504. 
» 434. Daus, Paul H., 510. rae 
Davids, Norman, 504. cule 
Davis, H. A., 562. aN 
. de Bruyn, N. G., 124. a 
, Del Franco, Georgia K., 504. ea 
de Losada y Puga, Cristébal, 301. ae 
Denton, W. W., 504. ais 
Derksen, J. B. D., 431. 
Diaz, J. B., 505. oe 
Dieckmann, H. R. C., 126. 
uck, Mrs. K. C., 434, Dimsdale, Bernard, 505. 
Buell, E. L., 504. 
Buikstra, B. H., 248. Copa. 
Burcham, P. B., 248. foes 
° Burns, G. P., 504. Dolan, W. W., 505. i 
Busemann, Herbert, 301. Dolciana, Mary P., 431. Boece 

K. J, 430- Bush, K. A., 360. Doob, J. 'L., 247. 
Astrachan, Max, 431. Bush, L. E., 131. Dorwart, H. L., 505. Baer: 
Ayres, H. C., 65. Bussey, W. H. 131. powaing, R. H., 247. ee 
Ayres, W. L., 308, 430. Butcher, Kathleen, 434. Downs, T. L., 505. ee 
Bailey, R. P., 65. Calkin, J. W., 247. . Dresden, Arnold, 300. Reise oe" 
Ball, N. H., 65. Cameron, E. A., 247. verdes 
Ballou, D. H., 503. Camp, E. J., 131. kia 
Bancroft, T. A., 503. Caparé6, J. A., 125. 
Bankier, J. D., 503. Caris, P. A., 363. i a 

Carlson, C. S., 131, 131. ae 
Carlton, L. Virginia, 65. oS 
Carmichael, R. D., 431. Eilenberg, Samuel, 432. ee 
arnes, George, 06. Carpenter, F. M., 360. Pe ae 
Barnett, 503. Erdée, Paul, 65. 
Barr, C. F., 503. Erikson, C. M., 247. 
Barrau, J., 124. Ettlinger, H. J., 360. ee. 
Barrick, D. L., 66. Eudey, M. W., 505. ie 
Barron, J. J., 247. Evans, G. C., 435. eta | 
| ey A. F., 509. Evans, H. P., 71, 193. eee | 
Bartoo, G. C., 440. Everett, C. PS 505. es 
Baten, W. E., 431. Everett, J. P., 184. me 
Bates, Grace E., 503. Eves, Howard, 193. ao 
Bauserman, Thomas, 562. Farber, Mrs. Lorraine W., 66. ; 
Beale, F. S., 65. ary, 71. : 
Beard, R. H., 247. 
Beckenbach, E. F., 193, 510. er A., 248. . 
Begle, E. G., 611. 
arkson, J. A., 6. 
Coble, A. B., 504. 
Cohen, I. S., 504. 3 
Cohen, L. W., 562. | ' 
ers, Lipman, 431. 
Beth, E. W., 124. Fleming, Walter, 126. { 
Betz, E. E., 503. Ford, L. R., 193, 246, 611. ; 
Bickerstaff, T. A., 567. Foster, Mary L., 126. 3 
Biesale, F. C., 503. i 
Biot, M. A., 125. 
owen, Mrs. Jerry, 434. 
Cowles, W. H. H., 73. 

Ser, Ewin, 09. Cowling, T. G., 431. 
Blackwell, David, 504. Coxeter, H. S. M., 193, 360. i 
Blake, Archie, 130. Crabtree, i; Bruce, 434. Me 

Craig, H. 124. 
Cramer, Paul, 
Ul 
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Gerhardt, Florence E., 185. 
124, 


Harwood, May N., 432, 
Hawthorne, Frank, 185. 
Hay, G. E., 506, 612. 

506. 
Hazard, Katherine E., 506. 
Hazlewood, E. A., 568. 


63. 
Hedlund, reg A., 130. 
Heins, M. H., 432 


Hemmingsen, Erik, 509. 
Henriques, Anna S., 506. 
Hertzig, Morris, 73. 
Hestenes, Magnus R., 432. 


Heyda, J. F., 247. 
Hibbard, W., 
Hille, Einar, 611. 
Hoffman, W. E., 
Hohn, F. E., 1 
Holme, J 3 


Householder, A. = 126, 360. 


I 

Jacobson, Nathan, 506. 
James, Glenn, 

James, R. C. 

Jenkins, 

Jennings, Walter, 506. 
Johnson, R. E., 506. 

Johnson, W. Pe 306, 566, 567. 
Jonah, 361. 
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fones, B. W., 193, fs. 

Jones, Joun, Jr 

ordan, C 361, 
ic, 432. 


Kiefer, 

imzak, ‘562. 

Kline, J. R., 3 

Kloosterman, 361. 
Knag, Charlotte L. R, 185, 
Kossack, Carl, 432. 
Kozakiewicz, Waclaw, 126. 
Kramers, H. A., — 
Krueger, R. L. 

Kuebler, R. 361, 432. 
Lambert, W. D., 247. 
Lamke, T. A., 66. 

Landin, Joseph, 18S. 
Lapidus, 85. 

Larguier, E. 506. 
Larsen, H. D., 562, 568, 568. 
Latimer, C. G., 189, 432. 
Lawrence, Mrs. Ethel 248, 
Lehmer, D. H., 1 

Lehrman, Bernice cm 185. 
Lemme, 
Leveque, W. 

Levine, 185. 
Levine, L. D., 361. 


Lewandowski, a 66. 

Lewis, C. F. 

Lieber, Lillian R., 612. 

Lin, , 506. 

nquist Theodore, 247. 
185. 


Luginbuhl, R, pe. 
MacDonald, 361 
MacDuffee, 193, 431. 
Macintyre, A. 431. 

MacLane, G. * 509. 

MacLane, Saunders, 247, 432, 502. 
Mannoury, G., 124. 


Mark, A. M., 434, 509. 
Markey, J. W., 248. 
Markle, » 433. 
Marm, Anna 


67. 
Martin, WwW. T., 189, 193, 193, 193. 
Mathews, W., 


vi 

M une M., 66. 

McCoy, N. H., 193. 

McFarlan, L. H., 66. 
cKinsey, J. C. C., 301, 507. 
cMahon 50 

McShane, E. 503. 


Mendelsohn, S., 507. 


Montague, Harriet F wt 
Montgomery, Mabel dD, 


[December, 


Morse, "Marston, 301, 


Mosesson, 361. 
Moshman, Jack, 301. 
Mossman, hirza A., 66. 
Munro, D., ‘131, 361. 
Murphy, K. H. 


Neubauer, Greta, 563. 
Neugebauer, O. E., 431. 
ewsom, C. V., 193, 193. 
ichols, I. ., 306. 
Niven, Ivan, 189, 507. 
Noble, Andrewa R., 433. 


1, 
O'Neill, Anne F., 507. 
Ormsby, E. F., 66. 
Paige, , 509, 
Palmquist, L., 65. 
Parker, W. V., 306, 566. 


ee R. S., 433. 

an, George, 562. 

Pitcher, A. 363, 507, 
Pollard, H. S., $12, 612, 612. 
Pélya, George, 435, 303. 


Rayl, Adrienne S., 127. 


Reagan, C. A., 66, 67. 
eckze! K., 66 


Roberts, B. D., 568. 
Roberts, Mrs. Virginia B., 509, 
Robertson, Fred, +~ 570. 


nthal, Arthur, 433. 


Rouse, L. J., 69, 440. 


| 
‘ Moore, M. G., 361, 362, 433. 
Gibbens, Gladys, 505. Moore, M. R., 509. 
; Gibbons, M. V., 66. Moore, V. J., 66. 
Gibson, W. A., 301. Kalish, Aida, 185. i 64. 
Gillette, E. F., 66. Kaplansky, 432. 
; Gillis, M. E., 505. Karlen, Samuel, 503. 
; Gingrich, C. H., 131. Karush, William, 506. 
n Girschick, M. A., 505. Keller, M. W., 308, 432. 
. Givens, Wailace, 505. Kelley, J. L., 432. 
Glass, R. H., 66. 
Glennan, T. K., 431. 
Goins, A., 65. 
Goodman, A. W., 509. 
; Gorman, Gr 361, 434. Nelson, H. E., 131. 
Gottschalk, W. H., 363, 432. 
Gough, Lillian, 66. 
Gould, S. H., 432. ee 
: Graesser, R. F., 568. ] 
eee Gras, E. C., 66. 
:: Graves, G. H., 308, 505. | 
: Greeley, J. B., 247. Norris, Nilan, 433. 
Green, J. W., 510. Northam, J. I., 433. 
Greenberg, H. J., 505. Nuess, Vivian R., 248. 
q amare. Bernard, 50S. Oakley, C. O., 189. 
iS Greer, Edison, 67. Oberg, E. N., 301, 302. 
Griffin, N. D., 126. O'Boyle, G. 247. 
: Grigs, E. W., 66. Ollmann, L. F., 193. 
Grosheide, G. H. A., 124, 360. 
Grove, C. C., 126. 
: Guard, H. T., 563. 
Gurney, L. E., 301. 
Hall, D. W., 189. 
Hall, F. C., 126. 
: Halmos, P. R., 502. ulson, Edward, 433. 
Hamilton, H. i 509. Paxton, E. K., 247. 
Hamilton, O. H., 437. Paydon, J. F., 65. 
Hammer, P. C., 506. Peiser, A. M., 433. 
; Hammond, * R., 65. Pepper, Echo D., 127. 
Hardy, G. H., 503. Linscheid, H. W., 506. Perisho, C. R., 433. 
ioemen, J. A., 185. Loflin, Z. L., 306, 567. Perlis, Sam, 433. 
a, ee ‘ Harper, F. S., 128, 184. Longley, W. R., 611. Peters, I. D., 562. 
Harris, I. H., 506. Lorenz, A. J., 506. Pettis, B. J., 507. 
Hart, W. L., 131. Lowenstein, L. L., 432. Phalen, H. R., 127. 
opow, J. 
Mard 71. Price. H. V., 302. 
: . Protter, Murray, 562. 
; Purcell, E. J., 507. 
106. Rees, C. J., 363. 
: Rees, P. K., 246. 
Reicheiderfer, Paul, 248. 
Reingold, Haim, 507. 
a Reschovsky, Helene, 507. 
i oyle, V. A., ° Rhodes, C. E., 507. 
fan i Hoyt, J. P., 65. ersman, W. A., " Rider, P. R., 611. 
: Huffer, R.C., 71. Meserve, B. E., 248. Riesz, Marcel, 127. 
Hughes, H, K., 432. Mewborn, A. B., 126. Rinehart, R. F., 127, 193. 
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4 Jimely McGraw-dtill Books 


COLLEGE ALGEBRA 
By Freperick S. Now.an, University of British Columbia. 401 pages, $3.00 
A comprehensive text for college freshmen. Distinguished by a more detailed 
and careful review of elementary material than is usual, and by the complete- 
ness with which the subject matter is developed. The book is both mathematically 
sound and easily understandable. 


ELEMENTS OF NOMOGRAPHY 
By Raymonp D. Douc ass and Douctas P. Apams, Massachusetts Institute 
of Technology. 215 pages, $3.50 
Covers the study, understanding, design, creation, and practical use of the 
alignment diagram. Seven elementary types of diagrams are presented, with 
repeated emphasis on the mathematical foundation of the diagram theory. 


ESSENTIAL BUSINESS MATHEMATICS 
By LirewELtyn R. Snyper, San Francisco Junior College. McGraw-Hill Pub- 


lications in Business Education. 434 pages, $2.75 


A collegiate text in arithmetic presenting the fundamentals of business mathe- 
matics, including intensive refresher work in computation, and an introduction 
to the primary principles and business practice in the arithmetical essentials of 
various business subjects. 


APPLIED MATHEMATICS FOR ENGINEERS AND PHYSICISTS 
By Louis A. Pires, formerly of Harvard University. 618 pages, $5.50 


Covers those topics of higher mathematics which form the essential mathe- 
matical equipment of a scientific engineer or a physicist. The material dealt with 
is general in nature and includes the fields of electrical, mechanical, and civil 
engineering as well as the mathematics of classical physics. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 18, N.Y. 
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PLANE TRIGONOMETRY WITH 
APPLICATIONS, by William L. Hart 


An efficient, concise, complete presentation of the fundamentals with a 


strong focus on numerical applications, valuable for all general mathe- 
matical purposes, The trigonometry of the acute angle and logarithms are 
developed before the general angle. 177 pages (158 pages of text); with 
tables: 304 pages. 


PLANE AND SPHERICAL TRIGONOMETRY 
WITH APPLICATIONS, by William L. Hart 


This effective treatment of plane and spherical trigonometry emphasizes 
numerical applications. The Plane Trigonometry section is described 
above. The Spherical Trigonometry section gives a thorough treatment 
of the usual theory together with applications of spherical triangles and 
related topics in navigation. 222 pages (198 pages of text); with tables: 
349 pages. 


ESSENTIALS OF ANALYTIC 
GEOMETRY, by Curtiss and Moulton 


This text, offering a brief and highly concentrated course in plane and 
solid analytic geometry, meets the needs of students planning to take cal- 
culus and engineering courses. Unusually full and explicit explanations 
are a feature. Polar coordinates are introduced early and may be used side 
by side with rectangular coordinates, Exercises are arranged in order of 
difficulty (harder ones are starred). 269 pages (239 pages of text). 


CALCULUS, REVISED, 
by Nelson, Folley, and Borgman 


This new edition provides a sound, well-organized text for beginning stu- 
dents who need calculus as a tool in the various scientific fields. The re- 
vision includes a brief chapter on solid analytic geometry. 386 pages. 


D. C. HEATH AND COMPANY 


Boston New York Chicago Atlanta 
San Francisco Dallas | London 
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TEXTBOOK NEWS 


John M. H. Olmsted’s 


SOLID 
ANALYTIC GEOMETRY 


HIS new textbook, which presents a complete and lucid treatment of analytic 

geometry of three dimensions is designed for courses on the junior-senior or early 
graduate level. The book contains the material for a very rich and extensive course, 
so arranged as to be conveniently adapted to courses of various content. Other 
features of the book are the simplicity of the presentation, the emphasis on logical 
reasoning and method, the many illustrative examples, over one thousand exercises, 
the systematic elementary treatment of Matrix Algebra, and the clarity of the fifty 
line drawings, representing surfaces and other spatial objects. $4.00. 


D. APPLETON-CENTURY COMPANY 
35 West 32nd Street New York |, New York 


Mathematics 


FOR USE IN BUSINESS 
by C. E. HILBORN 


Lithoprint Edition Now Available 
through ADDISON-WESLEY PRESS INC. 
8%" x 11” 352 pages. List Price $3.20 


1. The Fundamental Processes 12, Compound Interest 

2. Short-Cut Methods 13. Compound Present Value and Discount 

3. Formulas and Equations 14, Ordinary Annuities — Final Valve 

4. Logarithms 15. Ordinary Annuities — Present Valve 

5. Percentage 16, Annuities Due and Other Special Annuities 
6. Inventories and Turnover 17. Bonds 

7. Simple Interest 18. Depreciation, Depletion, Perpetuities, and 
8. Bank Discount Capitalized Cost 

9. Equation of Accounts 19. Probability and the Binomial Theorem 

10. Statistical Graphs 20. Approach of Statistics 

11. Progressions 


NOTE: A regular cloth-bound edition of Mathematics for 

Use In Business will be published in 1948 by Houghton HOUGHTON MIFFLIN COMPANY 
Mifflin Company. Orders for the preliminary lithoprint Boston 7 Dallas 1 
edition may be placed either through Houghton Mifflin 

Company or through Addison-Wesley Press Inc., New York 16 Atlante 3 
Kendall Square Building, Cambridge 42, Mass. Chicago 16 San Francisco 5 
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COLLEGE ALGEBRA 


By MOSES RICHARDSON, author of FUNDAMENTALS OF 
MATHEMATICS 


This unusually comprehensive study of college algebra affords new 
insight into sound mathematics. Much more complete than most texts, 
it begins with first principles, and not only covers all conventional 
subjects thoroughly, but adds optional material necessary to science 
students, or mathematics majors preparing for future specialization. 


© Stresses fundamental concepts, but not at the expense of techni- 
cal achievement. 


© Ample exercises include many with practical application. 


Contains a discussion of rational, irrational, real and imaginary num- 
bers for understanding of theorems in theory of equations. 


© Presents unusual topics—Maxima and Minima of Quadratic Func- 
tions, the resultant of two polynomials, the Euclidean Algorithm, and 
many more. 


6” x 9”; 472 pp. 


ANALYTIC GEOMETRY 


PLANE AND SOLID 
By DAVID S. NATHAN and OLAF HELMER 


This basic work, intended for the standard college course in analytical 
geometry, is extremely valuable to science, engineering, liberal arts, 
business and social science students as well. Carefully developing 
fundamental principles at the outset, it progresses logically, as from 
individual loci to “curve families"; from a rectangular coordinate sys- 
tem to a polar coordinate system, from formulas for transformation to 
rectangular coordinates. 


© Clear formulation of analytic geometry program. 


© Concrete examples, worked out in full detail, follow each theorem. 


Emphasizes straight line, higher plane curves, planes and lines in 
space. 

® Teaching aids include—questions, answers, summaries, line draw- 
ings, halftone illutrations, graphs, tables, and footnotes. 


6” x 9"; 402 pp. 


PRENTICE-HALL, INC., 
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ADVANCED CALCULUS 


By DAVID V. WIDDER 


Beginning with relatively simple problems of less theoretic nature, the 
author gradually shifts emphasis, to create an understanding of the more 
purely theoretic aspects of the calculus. Two chapters on the Laplace 
Transform and a chapter on the Stieltjes integral, as well as an unusually 
clear treatment of Line Integrals and Green's Theorem, are innovations. 
All results are presented in theorem form with a logical economy of 
words, enabling the student to see at a glance both the hypotheses and 
the conclusions. 


"A careful and rigorous treatment of selected topics of the calculus 
of real quantities, particularly useful as an introduction to theoretic 
questions for the student of pure mathematics."—Professor Philip 
Franklin, Massachusetts Institute of Technology 


6” x 9”; 432 pp. 
Just Published 


APPLICATIONS 


By RAYMOND D. DOUGLASS and SAMUEL D. ZELDIN 


This up-to-the-minute work for a full year beginning course is ideal 
for use in engineering and technical schools and universities where the 
emphasis is on technique. Although the text is designed to cover the 
program in a shorter time than usual, the concise presentation and em- 
phasis on essentials allow the inclusion of topics not usually found in 
one book. Here are some significant advantages: 


® Stress on applications, using numerous illustrative examples. 


© Early introduction and combination of derivatives, differential and 
integral. 


Often uses intuitive approach in introduction of new concepts. 


Includes chapters on differential equations and vectors which enable 
the student to broaden his field of applications. 


6” x 9"; 512 pp. 
Send for your examination copies today 


PRENTICE-HALL, INC., 
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A Chock List of Rinehart Jots 
Algebra for College Students 


ce 529 pp., $3.00 
Intermediate Algebra 


by JOHN A. NORTHCOTT « « 


Mathematics of Finance 252 pp» $3.00 
by WILLIAM K. MORRILL « « « 
Plane Trigonometry 245 pp., $2.50 
In Preparation 


by AMBROSE & LAZEROWITZ « « « 
Elements of Formal Logic 


by HAROLD D. LARSEN « « « 
Rinehart Mathematical Tables | 


SLOBIN & WILBUR eee 
Freshman Mathematics A Revision 


y REAGAN, OTT & SIGLEY ««- 
College Algebra A Revision 


by JOHN A. NORTHCOTT « « 
Plane and Spherical Trigonometry 


A Revision 


Ur inehart & Company, Inc. 


232 MADISON AVENUE - NEW YORK 16, N. Y. 
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MACMILLAN 


E. RICHARD HEINEMAN 
Associate Professor of Matherhatics 
Texas Technological College 


COLLEGE ALGEBRA 


Containing an exceptionally thorough review of high-school algebra, 
this new text for freshman students introduces very little analytics and 
almost no calculus. The explanations of factoring and of operations with 
zero are unusually clear and explicit, as is the explanation of the trouble- 
some question of the “sign of the fraction.” The book contains extensive 
sets of carefully graded problems. $3.25 


BURTON W. JONES 
Professor of Mathematics 
Cornell University 


ELEMENTARY CONCEPTS 
OF MATHEMATICS 


This new text is designed for students with a minimum of training in 
mathematics, who do not expect to specialize in mathematics or science. 
Much space and effort have been given to cultivate an understanding of 
the material, and techniques are developed only when necessary. One 
aim of the book is to clarify certain mathematical concepts of the stu- 
dent’s everyday life; compound interest, the graph, averages, probability 
and games of chance, cause versus coincidence. Numerous book refer- 
ences are given to encourage the student to study some topic further and 
to acquire some knowledge of mathematical literature. Much puzzle 
material is introduced and the many exercises are an important part of 
the text. To be published in the late fall. $4.00 (probable) 


THE MACMILLAN COMPANY New York 11 
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NOMOGRAPHY 
By ALEXANDER S. LEVENS 


Here is a time-saving, accurate book which 
shows you short-cut solutions to difficult 
problems of engineering, statistics, or busi- 
ness by means of nomographs. It presents 
the basic information on the theory and 
construction of charts involving straight 
line scales, curved scales and combinations 
for these elements. The alignment chart is 


especially stressed. The book is crammed 

with interesting examples. 

Ready in December Approx. 161 pages 
Probable price $3.00 


INTRODUCTION TO THE 
THEORY OF EQUATIONS 
By LOIS W. GRIFFITHS 


Designed for students with a background 
in differential calculus, this book introduces 
the theory of equations, determinants, and 
matrices. A book that has been tested in the 
classroom, the logical exposition makes it 
suitable for advanced or elementary levels. 


June 1947 278 pages $3.50 


ELEMENTARY NUCLEAR 
THEORY 


A Short Course on Selected Topics 
By H. A. BETHE 


An introduction to nuclear theory, this book 
treats the subject from an empirical point 
of view. Dr. Bethe analyzes nuclear forces, 
the central problem of nuclear physics, and 
explains the available evidence in terms of 
the behavior of the simplest nuclear systems. 
September 1947 147 pages $2.50 


JOHN WILEY & SONS, Inc., 


- News on Wiley Books - 


SEQUENTIAL ANALYSIS 
By ABRAHAM WALD 


The first book-length treatment of an im- 
portant and recently-developed method of 
statistical inference. Highly understandable, 
the book covers the general theory of the 
sequential probability ratio test, its appli- 
cations, and an introduction to problems of 
sequential multi-valued decisions and esti- 
mates, 


May 1947 212 pages $4.00 


INTRODUCTION TO 
MATHEMATICAL STATISTICS 
By PAUL G. HOEL 


This book is designed to give the reader a 
comprehensive introduction to the theory 
and applications of modern statistical meth- 
ods. Such topics as these are included: 
sampling inspection, non-parametric meth- 
ods, two types of errors, and sequential 
analysis. 


January 1947 256 pages $3.50 


THE ESCALATOR METHOD IN 
ENGINEERING VIBRATION 
PROBLEMS 


By JOSEPH MORRIS 


Formerly accessible only in the original 
scientific papers, the material in this book 
is a practically complete account of the 
author’s own contributions to structural 
and vibrational engineering, together with 
a necessary background of general theory. 
October 1947 270 pages $4.50 


440-4th Ave., New York 16 


GEORVE BANTA PUBLISHING COMPANY, MENASHA, WISCONSIN 
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The Chauvenet Prize 


The Chauvenet Prize for a “noteworthy expository paper pub- 
lished in English during the five-year period by a member of the 
Association” was established in 1925 by a gift from Professor 
J. L. Coolidge, then president of the Association. Its frequency 
period was reduced to three years by an additional gift from 
Professor W. B. Ford during his presidency and by an anony- 
mous gift in 1936. 


As determined more recently by the Board of Governors, the 
ao prize is to be fifty dollars and is to be awarded for a noteworthy 
. expository paper such as will come within the range of profitable 
reading of members of the Association. The purpose of the 
prize is to stimulate expository contributions in mathematical 
journals on the part of the younger American scholars, The next 
two awards will be made in December 1947 and December 1950, 
covering the periods 1944-46 and 1947-49 respectively. 


Seven awards have been made as follows: 


1920-1924. G. A. Bliss, “Algebraic Functions and Their Divisors,” Annals of 
Mathematics. 


1925-1928. T. H. Hildebrandt, “The Borel Theorem and Its Generalizations,” 
Bulletin of the American Mathematical Society. 


1929-1931. G. H. Hardy, “An Introduction to the Theory of Numbers,” 
Bulletin of the American Mathematical Society. 


1932-1934. Dunham Jackson, “Series of Orthogonal Polynomials” and “Or- 
thogonal Trigonometric Sums,” Annals of Mathematics: “The 
Convergence of Fourier Series,” American Mathematical Monthly. 


1935-1937. G. T. Whyburn, “On the Structure of Continua,” Bulletin of the 
American Mathematical Society. 


1938-1940, Saunders Mac Lane, “Modular Fields,” and “Some Recent Ad- 
vances in Algebra,” both in the American Mathematical Monthly. 


1941-1943. R. H. Cameron, “Some Introductory Exercises in the Manipu- 
lation of Fourier Transforms,” National Mathematics Maga- 
sine. 
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The AMERICAN MATHEMATICAL MONTHLY 


(Founvep IN 1894 sy BENJAMIN F. FINKEL) 


V. Newsom, Editor 
ASSOCIATE EDITORS 


C. B. ALLENDOERFER H. P. EVANS L. F. OLLMANN 

E. F. BECKENBACH HOWARD EVES EDITH R. SCHNECKENBURGER 
L. M. BLUMENTHAL G. E. HAY R. F. RINEHART 

N. B. CONKWRIGHT N. H. McCOY E. P. STARKE 

H. 8. M. COXETER W. T. MARTIN E. P. VANCE 


EDITORIAL CORRESPONDENCE should be addressed to the Editor, C. V. 
Newsom, Oberlin College, Oberlin, Ohio. 


NOTICE OF CHANGE OF ADDRESS by members of the Association, as well as 
correspondence regarding subscriptions for the MonTHLy, should be sent to the 
Secretary-Treasurer, H. M. Gruman, University of Buffalo, Buffalo 14, N.Y. 
Change of address must reach the Secretary-Treasurer before the 20th of the 
month preceding that in which the change becomes effective. 
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KENTUCKY 


D. W. Puastey, Berea College, Chairman 
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E. J. Frnan, Catholic University, Secretary-Treasurer 
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H. 8. Potuarp, Miami University, Chairman 
Foster Brooks, Kent State University, Secretary-Treasurer 


OKLAHOMA 
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SouTHWESTERN 
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. F, Grarsser, University of Arizona, Vice-Chairman 
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TEXxas 
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W. E. Mine, Oregon State College, Vice-Chairman 
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Astow, C. M., A.M.,(U.C.L.A.) 785 N.W. 17 Court, Miami 35, Fla. 
Apvams, B. T., A.M.(Baylor) Instr., Amarillo Army Air Field, Amarillo, Tex. 2172 Ave. I, 

Wichita Falls, Tex. 

Apams, Pror. C. R., Ph.D.(Harvard) Brown Univ., Providence, R. I. 60 Intervale Rd. 

Apams, Prof. E. P., Ph.D.(Harvard) Physics, Princeton Univ., Princeton, N.J. Hdger- 
stoune 

Apams, Asst. Prof. Loursr, A.M.(North Carolina) High Point Coll., High Point, N.C. 

Avams, L. J., A.M. (Southern California) Head of Dept., Santa Monica City Coll., Santa 

Monica, Calif. 227-25th St. 

Apams, O.8., D.Sc.(Kenyon) Principal Mathematician, Retired, U. S. Coast and Geodetic 

Survey, Washington 25, D.C. R.F.D. 4, Mt. Vernon, Ohio 
Apxins, J. B., Ed.M.(Harvard) Teacher, Phillips Exeter Acad., Exeter, N.H. 

Apxins, Prof. L. K., M.8.(Chicago) Head of Dept., State Teachers Coll., La Crosse, Wis. 

ApxissoNn, Prof. V. W., Ph.D. (Pennsylvania) Chm. of Dept., Univ. of Arkansas, Fayette- 
ville, Ark. 236 Buchanan St. 

ApbtER, Asst. Prof. CLarrE F., Ph.D.(New York Univ.) New York Univ., New York, N.Y. 

189-21 ke a Drive, St. Albans, N.Y. 

Aqarp, Prof. H. L., Ph.D.(Yale) Williams Coll., Williamstown, Mass. Box 49 

AaneEw, Prof. R. P., Ph.D.(Cornell) Cornell Univ., Ithaca, N.Y. 112 White Hall 
Autrors, Prof. L. V., Ph.D. (Helsingfors) Harvard Univ., Cambridge, Mass. 52 Dunster St. 
AuBERT, Prof. A. A., Ph.D. (Chicago) Univ. of Chicago, Chicago 37, Ill. Asso. Director, 

Applied Math. Group, Northwestern Univ. 

G. E., Ph.D. (Wisconsin) Univ. of Tennessee, Knoxville 16, Tenn. 
ept. ath, 

a, +4 O. W., Ph.D.(Washington) Univ. of Redlands, Redlands, Calif. 629 Buena 
tsta St. 

AuBErT, R. G., B.S.(Brooklyn) Instr., Sampson Coll. Sampson, N.Y. Faculty 

(Chicago) Instr., Llinois Inst. of Tech., Chicago, Ill. 1806 S. Sixth Ave., 
aywoo 4 

ALDEN, Asst. Prof. H. H., Ph.D. (Ohio State) Ohio State Univ., Columbus, Ohio. 317 North- 

ridge Road, Columbus 2, Ohio 

ALEXANDER, Prof. C. K., Ph.D. (Calif. Inst. of Tech.) Head of Dept., Occidental Coll., Los 

Angeles 41, Calif. 

ALEXANDER, Prof. J. W., Ph.D.(Princeton) Inst. for Advanced Study, Princeton, N.J. 29 

Cleveland Lane 
AurFiert, F. A.. 1919 McGraw Ave., Apt. 2-G, N.Y.C. 62, N.Y. 

ALLEN, Prof. E. B., Ph.D. (Rensselaer) Head of Dept., Math. and Astr., Rensselaer Poly. 

Inst., bg N.Y. 4 Sheldon Ave. 

AuLEN, Prof. Expert F., Ph.D.(Missouri) Oklahoma A. and M. Coll., Stillwater, Okla. 

1409 College Ave. 

Asst. Prof. FLORENCE E., Ph.D. (Wisconsin) Univ. of Wisconsin, Madison, Wis. 

219 Lathrop St. 

ALLENDOERFER, Prof. C. B., Ph.D.(Princeton) Haverford Coll., Haverford, Pa. 
Auuiot, Prof. Eucrens, Lic.es Sc. (Paris): St. Edmund’s Juniorate, Swanton, Vt. 
AMMERMAN, JANE, B.S.(Duke) Instr., Newark Coll., Rutgers Univ., Newark, N. J. 757 

Sterling Dr., Oran e, N.J. 

Amunpson, Asst. Prof. N. R., Ph.D.(Minnesota) Univ. of Minnesota, Minneapolis 14, 

Minn. Chemistry Bldg. 

ANDERSEN, Prof. Mak R., Ph.D.(Chicago) Head of Dept., Concordia Coll., Moorhead, 

Minn, 607 Tenth St. S. 

AnpvErson, A. H., M.E.(Marquette) Head of Science Dept., Whitefish Bay Schools, White- 
fish Bay, Wis. 5143 N. Berkeley Blud., Milwaukee 11, Wis. 
Anverson, A. T., A.M.(Michigan) Instr., Cooper Union, New York, N.Y. P.O. Box 124, 

Floral Park, N.Y. 
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ay Asst. Prof. E. W., Ph.D. (Iowa State) Iowa State Coll., Ames, Iowa. Dept. of 
t 


AnpbErson, Asst. Prof. H.M., Ph.M.(Wisconsin) Gustavus Adolphus Coll., St. Peter, Minn. 

ANDERSON, P. o. Faw. (Illinois) Economic Analyst, Marketing Div., Office of Domestic 
Spring, id, Dept. of Commerce, Washington 25, D.C. 1228 Blair Mill Road, Silver 

Spring, 
AnpERSON, R. A.B.(Minnesoia) WH 19, Univ. of Texas, Austin, Tex. Dept. of Math. 
ANDERSON, Asst. Ybor B R. Lucile, Ph.D. (Bryn Mawr) Hunter Coll., New York 21, N.Y. 695 
‘ark Ave 
Prof. W. E., Ph.D. (Pennsylvania) Miami Univ., Oxford, Ohio. 112 E. Walnut 


t. 
ANDERTON, Erne. L., Ph.D.(Yale) Teacher, High School, West Haven, Conn. 215 Park 


T 

ANDREE, R , Ph. M.(Wisconsin) Grad. Teaching Asst., Univ. of Wisconsin, Madison, 
Wis. North "Hall 

AnpreEws, J. J., A.M.(St. Louis Univ.) Lecturer, St. Louis Univ., St. Louis, Mo. 155 S. 
Sappington Road, Kirkwood 22, Mo. 

Anpris, Peter, B.S. in E.E. (llinois) "Teacher, Harrison Tech. High School, Chicago, III. 
6649 S. Bishop St., Chicago 36, Ill. 

Anrra, Sister M., A.M. ’(Seton Hall Coll.) Instr., Caldwell Coll., Caldwell, N.J. 

— Asst. Prof. P. R., M.S.(Case) Head of Dept., Math. and Astr., Baldwin-Wallace 

, Berea, Ohio. 280 Eastland Road 
ANN "en Sister, Ph.D.(Wisconsin) Prof., ae oo St. Mary Coll., Xavier, Kans. 
a, > Asst. Prof. Norman, M.A. (Queen’s Univ.) niv. of Michigan, Ann Arbor, Mich. 


Antuony, M. L. Maryland St., 37, Il. 

APPUHN, Prof. W. E. A.M. (Columbia) Iead of “Dept., St. Francis Coll., Brooklyn, 
N.Y. 548 State St., 17, 

Arasuiro, N. N., B.S. in M.E. (North Dakota) Mech. Engineer, Suite 348, Bankers Bldg., 
Milwaukee, ‘Wis. 208 E. Wisconsin Ave 

ARCHIBALD, Prof. R. C., Ph.D. (Strasbourg), Dr. (Univ. Padua), LL.D.(Mt. Allison) Emeri- 
tus, Brown Univ., Providence, 

Arcurpap, Asso. Prof. R. G., Fa. D. ( (Chicago) Queens Coll., Flushing, N.Y. 

ARENA, J. F., M. an) 1020 N. 14th St., Fargo, N.D. 


ARENSON D.L “Pindent llinois Inst. of Tech., ‘Chicago, Ill. 6646 N. Glenwood Ave. 
— WT, 20 (Tulsa) Chief Computer, ’Seismograph Service Corp., Tulsa 1, Okla. 
ox 169 


fomiens, Asst. Prof. Buelah M., Ph.D. (Illinois) Univ. of Illinois, Urbana, Ill. 364 Math. 


ARMSTRONG, J. B.S.E. (Florida) 1409 Mayfair Road, Jacksonville, Fla. 

Arnpt, Prof. W. F. C., Ph.D. (Gottingen) Univ. Coll. of the Orange Free State, Bloemfon- 
tein, Union of South Africa 

Arno.p, H. A., Ph.D. (Calif. Inst. of Tech.) 68 West 3 St., Apt. 14, New York, N.Y. 

ARNOLD, H. Cc. A.M. (Ohio State), M.S. (Carnegie Inst. of Tech. ) Tech. Director, Federal 
Enamel and — ne x Co., McKees Rocks, Pa. 76 Standish Blvd., Pittsburgh 16, Pa. 

ARNOLD, Prof. H. E. Yale) Wesleyan Univ., Middletown Conn. 

Anno, Asst. Prof. K. J., D. (Mass. Inst. of Tech.) Univ. of Wisconsin, Madison 6, Wis. 

orth 
ARNOLD, Asso. Prof. W. C., M.S. (Chica ng0) DePauw Univ., Greencastle, Ind. P.O. Box 466 
M. Ph.D. (Catholic Univ). Head of Dept., Marymount Coll., 
alina, 
ee Asst. Prof. L. A., Ph. ry aes Hunter Coll., New York 21, N.Y. 247 Wads- 
Ave., New York 33, N. 

soem | Pr Et, Ph.D. (Leipzi A Princeton Univ., Princeton, N.J. Fine Hall 

ASHBAUGH, Lavra M . (Mrs. F. R), A.M. (Pennsylvania) Instr., Moravian Coll. for Women, 
Bethlehem, Pa, 115 Wall St. 

AsuBurN, Asso. Prof. A. W., Ph.D. (Virginia) Texas State Coll. for Women, Denton, Tex. 
Box 344, Main Office 

AsucraFt, Prof. T. B., Ph.D. (Johns Hopkins) Colby Coll., Waterville, Me. 34 Pleasant St. 

Asprey, Asst. Prof. WInIFRED A., Ph.D.(Iowa) Vassar Coll., Poughkeepsie, N.Y. 

ASTRACHAN, Asso. Prof. Max, Ph. D. (Brown) Chm. of Dept., ‘Antioch Coll., Yellow Springs, 

io 

Arkin, Asso. Prof. Eprrx I., A.M.(Columbia) Emeritus, Illinois State Normal Univ., Nor- 

mal, Ill. 815 S. Fell Ave. 
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eX, P., Jn., M.S.(Brown) Instr., Univ. of Rochester, River Campus, Rochester 3, 


. A.M. (Haverford) Chm., Math. and Sci. Depts., The Shipley School, 

ryn Mawr 

Prof. H. R., M.8.(Colgate) Colgate Univ., Hamilton, N.Y. 

Avrora, Sriivio, A. B. (Columbia) Grad. Student, Columbia Univ. ., New York, N.Y. 30-58 
83rd St., Jackson Heights, N.Y. 

Aytor, M M. W., M.S. (Virginia) Instr., Univ. of Virginia, Charlottesville, Va. Madison, Va. 

AYOUB, R. G., M.Se. (McGill Univ.) "6848 Drolet St., Montreal, P.Q., Can. 

Ayre, Asso. Prof. H. G., Ph.D.(Peabody) Western ‘Hllinois State Coll., Macomb, Il. 

Ayres, Prof. FRANK D. (Chica; Coll., Carlisle, Pa. 

AvnEs, Asso. Prof. H. G., Ph.D. (California) U.S. Naval Acad., Annapolis, Md. Dept. of 


Ayres, Prof. W. L., Ph.D.(Pennsylvania) Head of Dept., Purdue Univ., Lafayette, Ind. 
Dept. of Math. 


Bassitt, A. E., A.M. (Illinois) Vice-Pres. and Actuary, Lamar Life Ins. Co., Box 880, 
Jackson 107, Miss 
oe a L. E., "M.S. (Illinois) Head of Dept. West Virginia Inst. of Tech., Montgomery, 


ae Dean R. W., Ph.D.(Wisconsin) School of Arts and Sci., Kansas State Coll., Man- 

attan, 

Bascock, Asso. Prof. WEALTHY, Ph.D.(Kansas) Univ. of Kansas, Lawrence, Kans. Route 6 

BacuHILuER, T. R., Dr.Sc. (Univ. of — Catedratico de la Fac. de Ciencias de la Uni- 
versidad de Madrid Madrid — 

BacuMann, J. G., B.S. (New York Univ. ) Pres., Bachmann & Co., Inc., 8511 Sunset Blvd., 
Hollywood 46, Calif. 

ae ti Prof. H. M., Ph.D.(Stanford) Stanford Univ., Stanford University, Calif. 
Ox 

BapGER, A.M. (Northwestern) Teacher, Roosevelt High School, Chicago, Ill. 
4845 N. Kimball Ave., Chicago 25, IU. 

Barz, A. M. (Syracuse) Instr., "Physics, Stanford Univ., Stanford University, Calif. 

— 2 A.M. ye Engr., Conklin Industrial Service, Inc., Detroit 2, Mich. 

ighland Park 8, Mich. 

a Aires) Analisis, Univ. Nac., Buenos Aires, Argentina. Ave. 
le Mayo 

Barry, Asst Prof. A. H., Ph.D. (Ohio State) Georgia School of Tech., Atlanta, Ga. Dept. of 


BarLEy, E. A., M.S.(Emory Univ.) Dean and Registrar, LaGrange Coll., LaGrange, Ga. 

BAILEY, Asso. "Dean H. W., Ph.D. (Illinois) Lib. Arts and Sci., Univ. of Tilinois in hicago, 
Navy 1i, I. 

ee ., Ph. D.(Pennsylvania) U.S. Naval Acad., Annapolis, Md. Dept. 
0 

Bain, Anriin C., A.B.(Wooster) Retired, High School Vice-Prin. 502 Lawn Ave., Hamil- 

BAKER, Asso. Prof. erg E., Ph.D.(Chicago) Vassar Coll., Poughkeepsie, N.Y. 

Baker, Asst. Prof. G. A., Ph. D. (Illinois) Coil. of Agric., Univ. of “California; Asst. Statis- 
tician, Experiment Sta., Davis, Calif. 606 C St. 

M.S. (Chicago) Asst., Randolph-Macon Woman’s Coll., Lynch- 
urg, Va. 

i > . R., A.B.(Ursinus) Instr., North Carolina State Coll., Raleigh, N.C. 125 Brooks 


Baxst, Aaron, Ph.D.(Columbia) 315-12 77th Ave., Flushing, N.Y. 

Batpwi, Prof. J. W., A.M.(Michigan) Wayne Univ., Detroit, Mich. 16191 Roselawn Ave. ks 
Detroit 21, Mich. 

Batt, Asso. Prof. N. H., Ph.D. (Mass. Inst. of Tech.) U.S. Naval Acad., Annapolis, Md. 
R.P.D. $1, Box 235 

BALLANTINE, Prof. J. P., Ph.D.(Chicago) Univ. of Washington, Seattle 5, Wash. 

BALLARD, Rura Mason (Mrs. F. K.), Ph.D. (Chicago) Instr., Illinois Inst. of Tech., Chi- 
cago, Ill. 6739 Bosworth Ave., Chicago 26, Ill. 

J. G., B.S. B.S. ( otre Dame) Teacher, High School, Chicago, 
4824 day St., P 

Batuov, Asst. Pro PhD, (Harvard) Middlebury Coll., Middlebury, Vt. 27 Wey- 


bridge St. 
Bator, C. A., M.8.(Iowa) Business Manager, Lincoln Coll., Lincoln, Ill. 623 N. Union St. 
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omni, T. A., Ph.D. (Iowa State) Dir. of Statistics Lab., Alabama Poly. Inst., Au- 

urn, Ala. 

BANKIER, J. D., Ph.D.(Rice) Lecturer, McMaster Univ., Hamilton, Ont., Can. Dept. of 
t 


a. 
mens Prof. I. A., Ph.D.(Chicago) Univ. of Cincinnati, Cincinnati, Ohio. Dept. of 
at. 


Barnett, Asst. Prof. Josepn, Jr., A.M.(Columbia) Oklahoma A. and M. Coll., Stillwater, 
Okla. 520 Maple Ave., Apt. 6 

Barr, Prof. C. F., M.S. (Chicago) Univ. of Wyoming, Laramie, Wyo. 

BarRAt-Sovuto, Prof. Jose, Sc.D. Statistics, Faculty of Econ. Sciences, Univ. of Buenos 
Aires, Buenos Aires, Argentina. Cordoba 1459 

Barrick, D. L., M.S. (Oklahoma) Instr., Engg. Math., Univ. of Colorado, Boulder, Colo. 
403 Highland Ave. 

Barrow, Prof. D. F., Ph.D.(Harvard) Univ. of Georgia, Athens, Ga. 260 Cherokee Ave. 

J; in M.E.(Johns Hopkins) Armour Research Foundation, 35 W. 33rd 

t., Chicago, Ill. 
Barruotomay, A. F., A.M.(Syracuse) Instr., Rensselaer Poly. Inst., Troy, N.Y. 21 Locust 


Ave. 
Barrky, Prof. WatTER, Ph.D.(Chicago) Asso. Dean, Physical Sci., Univ. of Chicago, Chi- 


cago, Ill. 
Barton, Prof. Heten, Ph.D.(Johns Hopkins) Head of Dept., Woman’s Coll., Univ. of 
North Carolina, Greensboro, N.C. 1027 Spring Garden St. 
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Met., Rolla, Mo. Dept. o of Ma 
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F.LEIsHER, Asso. Prof. Epwarp 
20 Plaza St., Brooklyn 17, N.Y 
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eee | Prof. F. A., M.S.(Ohio Northern) Univ. of Pittsburgh, Pittsburgh, Pa. 1313 Ma- 
con Ave, 
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Fraser, W. A., Ph. D. (Iowa State) Research Engr., The Perkin-Elmer Corp., Glenbrook, 


Conn. 
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Gerst, Irvine, A.M.(Columbia) Tech. Consultant, Army Service Forces. 1055 Clarkson 
Ave., Brooklyn, N.Y. 
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Games, K. 8., Ph.D. (Univ. of Chicago) Univ. of Oregon, Eugene, Ore. 2105 
c an st. 
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Bruges, Belgium. Blvd. Elisabe 
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GrREvILLE, T. N. E., Ph.D.(Michigan) Actuarial Mathematician, National Office Vital Sta- 
tistics, U. S. Public Health Service, Washington 25, D.C. 
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Guarp, Asst. Prof. H. T., M.S.(Colorado) Colorado State Coll. of A. and M.A., Fort Col- 
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os ig hm F., Ph.D.(Wisconsin) Mechanics Dept., Coll. of Engr., Cornell Univ., 

aca, N.Y. 
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Haaa, V. H., A.M.(Duke) Instr., Hershey Jr. Coll., Hershey, Pa. Box 13 
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Prof. IskaEL, Ph.D. (Princeton) Queen’s Univ., Kingston, Ont., Can. 115 
4 t. West 
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Sesnpeas W. M., A.M. pa an) Retired, 1512 Granger Ave., Ann Arbor, Mich. 
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Hanna, Asst. Prof. J. R., M.S. (Kans. St. T. C.) Univ. of Wichita, Wichita 6, Kans. 
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Harpin, J. A., A.M. erase Head of Dept., Centenary Coll., Shreveport 16, La. _ - 
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Harmon. Exizasets H. (Mrs, J. P.), M.S.(Washington Univ.) 4800 Forbes St., Pitisburgh 


13, Pa. 
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HEILMAN, s E., A.M.(Duke) Instr., Syracuse Univ., Syracuse, N.Y. 352 N. 10th St., Leb- 
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Huavaty, J. H., B.S.(C.C.N.Y.) Teacher, Bronx High School of Science, New York, N.Y. 
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KveEsB LER, Asst. Prof. R. R., Jz., M.A.(Pennsylvania) Dickinson Coll., Carlisle, Pa. 
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Lanpkry, Prof. A. E., Ph.D.(Johns Hopkins) Catholic Univ. of America, Washington, D.C. 
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Lanz, Prof. E. P., Ph.D.(Chicago) Chm. of Dept., Univ. of Chicago, Chicago 37, Ill. 
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Lane, N.D., B.A. (Queen’s Univ.) Head of Dept., St. Andrew’s Coll., Aurora Ont., Can. 
Lanz, Asso. Prof. Ruta O., Ph.D.(Iowa) Sam Houston State Teachers Coll., Huntsville, 
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Larew, Prof. Gruure A., Ph.D.(Chicago) Head of Dept., Randolph-Macon Woman’s 
Coll., Lynchburg, Va. 

LaRIVIERE, Rose, M.A.(McGill) Instr., Univ. of Illinois, Chicago, Ill. 5647 Dorchester Ave., 
Chicago 37, Ill. 

LaRog, Racwartn A., A.M.(Tennessee) Instr., Physics, Duke Univ., Durham, N.C. 1204 
Markham Ave. 
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Latimer, Prof. C. G., Ph.D.(Chicago) Emory Univ., Emory University, Ga. 
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LausH, GeoragE, B.S.(Pittsburgh) Grad. Asst., Cornell Univ., Ithaca, N.Y. Dept. of Math. 
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Albany 3, 
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Levy, Asst. Prof. Harry, Ph.D. (Princeton) Univ. of Illinois, Urbana, Ill. 358 Math. Bldg. 

Levy, Herman, A.B.(New York Univ.) _ Naval Air Exp. Station, Philadelphia, 
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Apartado 2708 
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MIL1s, Prof. C Phy D. (Wisconsin) Illinois State Normal Univ., Normal, Ill. 304 Vir- 
ginia 
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Mino, Rev. P. M., M.A.(Columbia) Grad. Student, Columbia Univ., New York, N.Y. 212 
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MircHELL, Asso. Prof. A. K., Ph.D.(Johns Hopkins) Univ. of Maryland, College Park, 
Md. 16 Keswick St., Garrett Park, Md. 
MircHELL, Prof. B. E., Ph.D. (Columbia) Millsaps Coll., Jackson, Miss. 
MITCHELL, = Prof. JoserHine M., Ph.D.(Bryn Mawr) Oklahoma A. & M. Coll., Still- 
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Box 428, Coral Ridge, Ky. 
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Mors, Prof. Marston, Ph.D.(Harvard) Inst. for Advanced Study, Princeton, N.J. 
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Hill, N.C. Dept. of Mathematical Statistics : 
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Cleveland 6, Ohio 
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OEHLER, Prof. CuRISTIAN, A.M. (Columbia) Univ.; Oehler and San- 
ford, Cert. Pub. Accountants, 92 Liberty St., New York 
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OutmsTED, Asso. Prof. Marearev, A.M. (Illinois) Latin and Math., Augustana Coll., Rock 
Island, Ill. 330-19th St. 
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Brown, Kiefer, Ploenges. 

De Kats. Hellmich, Stelford. 

Drxon. West. 

Earn. Peters. 

Exmuovrst. Baumgart. 

Erte. Smith. 

Eureka. Newson. 

Evanston. Christian. 

Northwestern Univ. Bloom, Buell, Curtiss, 
Hellinger, Hildebrandt, Kliphardt, 


Moulton, Lindstrum, Lonseth, Reid, 
Scott, Simmons, Smiley, Wescott, Wolfe. 
Freeport. Baumgartner. 


GALESBURG. Snader. 
Knoz Coll. Clare, Heren, Smyth, Stephens. 
JACKSONVILLE, Hallerberg, Miller. 
Jouier. Zeller. 
LakeE Forest. Curtis. 
LEBANON. Stowell. 
Lrincoun. Balof. 
Macoms. 

Western Illinois State Teachers Coll. Ayre, 
Ginnings, Schreiber. 

Monmovuts. Beveridge, Cramer. 
NAPERVILLE, Seybold. 
NorMat. 

Illinois State Normal Univ. Atkin, Bey, 

Flagg, McCormick, Mills, Rhine, Ullavik. 

Paxton. 
ORIA. 
Bradley Univ. Comstock, Gault, Moore. 

River Forest. Dobbin. 

Rocxrorp. Varnum, Wilson. 

Rock Isuanp. Cederberg, Olmsted. 

Sanpwicu. Rumney. 

TAYLORVILLE. Dappert. 

URBANA, 

Univ. of Illinois. Armstrong, Carmichael, 
Chanler, Coble, Frank, Hartley, Hattan, 
Hoersch, Ketchum, Landin, Y Me- 
serve, Miles, Miller, Moore, Peters, 
Scott, Vaughan, Walkley. 

WueatTon. Boyce, Martin. 
WILMETTE. Pancoe. 
Winnetxa. Humphrey. 


chwartz. 


INDIANA 


BLOOMINGTON. 

Univ. of Indiana. Graves, Gustin, Peak, 
Rothrock, Thomas, Williams, Wolfe, 
Youngs, Zorn. 

CoLLEGEVILLE. Zanolar. 
CRAWFORDSVILLE. Carscallen, Polley. 
EaRLHAM. 

East Cuicago. Burns. 

Evansvi._e. Kronsbein. 

Fort Wayne. Olson. 

Gary. Copp, Oursler. 

GosHEN. Hartzler, Zimmerman. 
GREENCASTLE. 

—* Univ. Arnold, Edington, Green- 

leaf. 
Hammonp. Groves. 
Cross. Edward. 
INDIANAPOLIS, Beal, Crull, Heyda, 
Colgin, Welchons, Zieroff. 
LAFAYETTE. 

Purdue Univ. Ayres, Black, Bolks, Burr, 
Byrne, Crain, Derflinger, Erickson, 
Golomb, Gould, Graves, Hazard, Hodge, 
Holtom, oe Jonah, Keller, Klinger, 
Leone, Miller, Robbins, Rosenthal, 
Shanks, Stone, Strand, Sturm, Walker, 
Webster, Wirsching. 

Marron. Porter. 
Moncrg. Edwards, Shively. 
NortH MancuesteEr. Dotterer. 


Mc- 
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Notre Dame. 
Univ. of Notre Dame. Caparé, LaSalle, 
Nastucoff, Pepper, Ross. 
ReYNOLDs. Erwin. 
TrerRE Havre. Martin, Shriner, Sousley. 
Upianp. Draper. 
West Bapen Springs. Hausmann, Muehl- 
mann 


Iowa 
Ames. M. M. McKelvey. 

Iowa State Coll. Anderson, Beach, Brand- 
ner, Daniells, Davis, Gaskell, Gouwens, 
Herr, Hinrischsen, Holl, Horvitz, Kreider, 
Lambert, McKelve , Robertson, Sea- 
lander, Smith, Thielman. 

Cepar Fauus. Van Engen. 
Crpar Rapips. Coffin, Swanson. 
Davenport. Hratz. 

Des Mornes. 

Drake Univ. Canfield, Gillam, Harper, 
Neff, Reiber, Zubay. 

DusuqveE. Burns, Ernsdorff, Rothlisberger. 
Epworrs. Earhart. 

EstHERVILLE, Hammer. 

Fayette, Deming. 

GRINNELL. McLenon, Rusk. 

Iowa Crry. Price. 

Univ. of Iowa, Chittenden, Conkwright, 
Cosby, Craig, Forman, Knowler, Oberg, 
Woods, Wylie, Zeigler. 

Lamonl. Jacobsen. 
Mount VERNON. 

Cornell Coll. Davis, McGaw, Moots. 
Sioux Ciry. Bushyager, Rochford. 
Storm Lake. Roorda. 

Waverty. Lyche. 


Kansas 


AtcHison. Pretz. 
Mt. St. Scholastica Coll. Obrist, Sullivan, 
Walsh 


Batpwin. Garrett. 
Emporia, 

State Teachers 

Tucker. 
Hays. Grabbe. 
Hesston. Driver. 
LAWRENCE, 

University of Kansas. Babcock, Black, 
Dougherty, Jordan, Kneale, Pihlblad, 
Price, Rasmussen, Schatten, Smith, 
Stouffer, Ulmer, Wheeler. 

Linpssora. Marm. 
MANHATTAN. 

Kansas State Coll. Babcock, Chatelain, 
Furman, Greer, Hyde, Janes, Lewis, 
Mossman, Parker, Sanger, Sigley, Strat- 
ton, White, Young. 

Newron. Ewy, Richert. 
Orrawa. Bemmels. 
Pirrspura. 

Kansas State Teachers Coll. Curfman, 

Shirk, Smith. 


Coll. Laird, Peterson, 


Sauna. Arnoldy. 
Sreruine. Bell. 
Topeka. Messick. 
Washburn Univ. Breneman, 
Greene, Martinson. 
Wicuita. Longenecker, Reagan. 
Univ. of Wichita. Hanna, Hoare, Read, 
Reagan, Robbins, Wedel, Wrestler. 
WInFIELp. Kruger. 
Xavier. Ann Elizabeth. 


Eberhart, 


KENTUCKY 
BEREA 
Berea Coll. Hutcherson, Porter, Pugsley, 
Roberts. 
Bow ine GREEN. Yarbrough. 
DANVILLE. Robinson. 
Dayton. Blakeley. 
Groraetown. Hatfield. 
Lexinerton. Wright. 
Univ. of Kentucky. Boyd, Brown, Down- 
ing, Jasper, Latimer, Pence, Rohde, 


Map.eE Movunt. Sheeran. 
Morray, Carman. 
RicHMonD. Park. 
WINcHESTER. Howard. 


_ LOvIsIaANA 


Baton Rovge. 

Louisiana State Univ. Currie, Freas, 
Karnes, Nichols, O’Quinn, Rees, Rickey, 
Rutt, Sanders, Smit . White. 

HAMMOND. 

Southeastern La. Coll. Davis, McClimans, 

Tucker. 
LAFAYETTE, 

Southwestern La. Inst. Buchanan, Guthrie, 
Loflin, Nolan. 

LAKE CHARLEs, Bradford. 
NATCHITOCHES. 

Northwestern State Coll. Gandy, Killen, 

Maddox. 
New Or.eEans. Frankenbush, Singer, Stevens, 
Tullier. 
Sophie Newcomb Coll. Beard, Humphreys, 
any, Spencer, Weiss. 
Tulane. Buchanan, Duren, Gilmore, Riess, 
Singer, Temple, Thomson, Wallace. 
PINEVILLE. Temple. 
Ruston, 
La, Poly. Inst. Garrison, Gentry, Schroeder 
SHREVEPORT. 
Centenary Coll. Carlton, Griffith, Hardin. 


MAINE 
Bars, Brown. 
BRUNSWICK 
Bowdoin (Coll. Christie, Hammond, 


Holmes, Korgen. 


| 
outh, 
Bullitt, Fields, Ford, Morrison, 
Schaeffer. = 
Univ. of Louisville. Moore, Simester, a 
Stevenson. 

os 
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Lewiston. Ramsdell, Wilkins. 
Orono. 

Univ. of Maine. Hohn, Kimball, Lapidus. 
WATERVILLE. Ashcraft. 


MARYLAND 


ABERDEEN Provina Grounp. Coleman, 
Dederick, Dimsdale, Giese, Golub, Hart, 
- Lotkin, Madrill, Norden, Reklis. 
ANNAPOLIS. Bingley, Stilwell, Wilson. 

U.S. Naval Acad. Ayres, Bailey, Ball, 
Bleick, Buikstra, Clements, Currier, 
Dillingham, Gorman, Gras, Hammond, 
Kells, Lamb, Lyle, Mayer, McLaughlin, 
Milkman, Milos, Moore, Paydon, Po- 
ger, Rector, Scarborough, Swafford, 

homas, Tierney, White. 

Naval Postgrad. School. Church, Denbow, 
Jennings, Mewborn, Rawlins, Root, 
Torrance. 

BautTimorE. Cook, Karl, Roman, Smith, 
Stephens. 

Goucher Coll. Lewis, Torrey. 

Johns Univ. Bourne, Clifford, 
Cohen, Edmonson, Haviland, Kennedy, 
Light, Mehr, Morrill, Murnaghan, Reed, 
Sigley, Smith, Templeton. 

BRENTWOOD. Meade. 
Carparock. Wehausen. 
CuHEVERLY. Huck. 
Cuevy Cuase. Cramer. 
Park. 

Univ. of Maryland. Good, Hall, Lancaster, 

Lewis, Martin, Mitchell. 
Burke, Klos. 
FREDERICK. Brown, Maloney. 
Frostsura. Hallett. 
STEvENsON. Morrel. 
WEsTMINSTER. Spicer. 
Woopsrock. Hennessey. 


MASSACHUSETTS 


Amuerst. Boutelle, Graff. 
Aruineton. Sobczyk. 


Boston. Carnahan, Gould, Hemenway, 
Hoskins, Marie Laurentine, Miller, 
Weaver. 


Boston Univ. Bruce, Johanson, Mode. 

Northeastern Univ. Brown, Combellack, 
Spear, Wallace. 

BrooxuineE. McCarthy. 
CAMBRIDGE. Boas, 

Harvard Univ. Ahlfors, Beatley, Birkhoff, 
Brown, Coolidge, Emmons, Gleason, 
Huntington, Kravetz, LeVeque, Mostel- 
ler, Newman, Rose, Rulon, Walsh, 
Widder, Wilson, Zariski. 

Massachusetts Inst. of Tech. Douglass, 
Franklin, Harvey, Haskins, Martin, 
Moon, Reich, Reissner, Salem, Secada, 
Woods, Zeldin. 

Cuestnot Marcou, O’ Donnell. 
Cuicorrer. Madden. 

River. Connors. 

Fircusura. Bissinger. 

Fort Drevans. Hubbard. 

Groton. Nash. 


Lynn. Taylor. 
MEDFORD. 
Tufts Coll. Mergendahl, Ransom, Whit- 
man. 
MitForp. Dennison. 
New Beprorp. Robinson. 
N eee. Johnson, McCoy, Munroe, 
mbo. 
Norton. 
Wheaton Coll. Garabedian, 
Watt. 
PirtTsFIELD. Washburne. 
RicumMonp. Buchanan. 
Sovutuporo. Harrison. 
SourHBRIDGE. Boeder. 
Sourn Haptey. Bates, Litzinger. 
Sourn Lancaster. Durham. 
TynasBoro. Richmond. . 
Smith. 
WELLESLEY. 
Wellesley Coll. Copeland, Merrill, Russell, 
Stark, Young. 
WELLESLEY Kehl. 
Weston. Burke, Lewis, Swords, 
WILLIAMSTOWN. 
Williams Coll. Agard, Miser, Wells. 
Worcester. Burns, Johnson, McBrien. 
Clark Univ. Melville, Patton, Wheeler. 
Worcester Poly Inst. Brown, Cobb, Gay, 
Morley, Rice. 


Nickerson, 


MICHIGAN 


ALBION. 
Albion Coll. Ingalls, Larsen, Sleight. 
Ann Anrsor. Hamilton. 

Univ. of Michigan. Anning, Bradshaw, 
Chacalos, Churchill, Coburn, Coe, Cope- 
land, Cox, Craig, Crispin, Curtis, Dick- 
inson, Dwyer, Faulkner, Field, Fischer, 
Ford, Hay, Hildebrandt, Hopkins, Jehn, 
Jones, Kaplan, Karpinski, Love, Mela, 
Myers, Nemerever, Nyswander, Opa- 
towski, Piranian, Raiford, Rainich, 
Rainville, Reade, Rothe, Rouse, Run- 
ning, Samelson, Schorling, Thrall, Torn- 
heim, Wilder. 

Berrien Sprinos. Lashier. 
DEARBORN. Maguire. 
Detroit. Bagby, Johnson, Paula. 

Univ. of Detroit. Johnston, Markle, Mc- 
Carthy, McGrail, Mehlenbacher, Payne, 
Smith Thompson. 

Wayne Univ. Baldwin, Borgman, Folley, 
Loweke, Morrow, Nelson, Pixley, Scibi- 
orski, Southard. 

East Rapips. Bellardo. 
East Lansina. 

Michigan State Coll. Barbour, Bell, Black, 

Carr, Frame, Grove, Herzog, Hill, 


Nordhaus, Plant, Powell, Speeker, Stel- 
son, Stewart, Wells. 
General Motors Inst. DeMoss, Grotts, 
Raker, Straw, 
Hart, Burdick. 
Houuanp, Lampen. 
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Hovaearon. Park, Stipe. 
Iron woop. Field. 
Katamazoo. Myers, Walton. 
Western Michigan Coll. Bartoo, Beeler, 
Blair, Butler, Cain, Everett. 
Kaxaska. Dunlap. 
MARQUETTE. 
MitFrorp. McNeal. 
Mr. PLEASANT. 
Central Michigan Coll. Brown, Foust, 
Richtmeyer, Sudborough. 
Frankel. 
Michigan State Normal Coll. Erikson, 
Lindquist, Pate. 


MINNESOTA 


CoLERAINE. Kearney. 

Cothran, Lockwood, McEwen, 
Mercedes, Morin. 

MINNEAPOLIS. 

Univ. of Minnesota. Amundson, Bearman, 
Brink, Brooke, Bussey, Cameron, Carl- 
son, Colson, Eggers, Fischer, Gibbens, 
Hall, Hart, Hartig, Hatfield, Jensen, 
Johnson, Johnston, Kalisch, Kirchner, 
Koehler, Loud, McCutcheon, McEwen, 
Munro, Ness, Ohnsorg, Olmsted, Pries- 
ter, Quaid, Shumway, Thorp, Turritin, 


ang. 
Moor#eEab. Andersen, Mundhjeld, Smith. 
NortTHFIELD, Carlson. 
Carleton Coll. Beasley, Gingrich, May, 
Wegner. 
Sr. Joseru. Muggli, Scoblic. 
Sr. Pauu. Boehm, Bracewell, Brown, Camp, 
Gibbons, Hill, Morgan, Thornton. 
Coll. of St. Thomas. Bush, Godderz, Mont- 
omery, Norris, Sheridan, Smith, Speltz, 
‘aylor, Terami. 
Sr. Perer. Nelson, Swanson. 
Vrrainta. Hancock. 
Winona. Lasalle, Gregory, Kloyde, Schulte 


MISSISSIPPI 

Mountain. Gillis. 

Erickson. 

Hatrtiessura. Foote, Johnson. 

Jackson. Babbitt, McCoy, Mitchell, War- 
ren. 

Pass CurisTIAN. Keyes. 

State COLLEGE 

Mississippi State Coll. Goen, Grimes, Hop- 

kins, Ollivier, Pettis. 

University. Bickerstaff, Hume. 


Missouri 


Care GrrarpDEav. Michel. 
Cuarton. Rosskopf. 
CeLumsra. Cosby. 
Univ. of Missouri. Blumenthal, Ewing, 
Haynes, Kelly, Koken, Wahlin. 
Fayette. Denny, Helton. 
Futon. Lacy. 
HANNIBAL. Risers. 
JEFFERSON Ciry. Jason. 


Kansas City. Cutting, Doyle, Lackay, Pier- 
son, Rosen. 

LrBertTyY. Jones. 

Rouua. 

Missouri School of Mines. Carpenter, 

Erkiletian, Goodhue, Johnson, Rankin. 
Sr. Cuarves. Karr. 
Sr. Louis. Bickley, Gove, Lewis, Marth, 
Proctor, Thomas. 

St. Louis Univ. Andrews, Case, Regan, 
Richardson, Vezeau. 

Washington Univ. Dunkel, Gottlieb, Leigh- 
ton, Mathews, Middlemiss, Rider, Roe- 
ver, Van Schaack. 

SPRINGFIELD. Graves, H’ Doubler. 
VaNnpDaALIA. Schwetye. 
WaRRENSBURG. Brown, Hadley. 
Wesster Groves. Clarke. 


MONTANA 
Bozeman. Hurst. 
Borte. Smith. 
Garrison. Canning. 
HELENA. Topel. 
Missouta. Carey, Merrill. 


NEBRASKA 

Cuapron, Berry. 
Crete, Johnson. 
Fr. Crook. Westbrook. 
Hastines. Hadlock, McDill. 
Lincoutn. Howie, Ogden, Perisho. 

Univ. of Nebraska. Basoco, Brenke, Camp, 

Cox, Runge. 

Omana. Becker, Bettinger, Clarkson, Earl, 


ce. 

Perv. Huck. 
Wayne. Boyce. 
York. Feemster. 


NEVADA 
Reno. Beesley, Wood. 


New HampsHIrE 
Concorp. Conwell. 
Slobin, Stubbe. 
ae, Adkins, Funkhouser, Lynch, Pen- 
nell. 
HANOVER. 

Dartmouth Coll. Brown, Doyle, Durfee, 
Forsyth, Mathewson, Morgan, Nord- 
strom, Perkins, Robinson, Silverman, 
Wilder. 

Keene, Goodrich. 
MANCHESTER. O’ Leary. 
Smith. 
Rye Williams. 


New JERSEY 
BLoomFi£E.p. Oergel. 
CALDWELL. Anita. 
Struyk. 
ConvEnt Station. Kenna. 
East LePori, Nordgaard. 


Park. Hamilton. 


: 
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Hieutstown. Litterick, 

Hosoxen. Murray. 

JersEey City. Kruse, Reckzeh. 
LaKEwoop. Wallick. 
LAWRENCEVILLE. Kimball, Mikesh. 
Manpison. Battin. 

MapLewoop. Hazeltine. 

Morray Hamming, Shewart. 
Newark. Mosesson, Strock. 

Newark Coll., Rutgers Univ. Ammerman, 
Henry, re Sherak. 

Newark Coll. of —. Celaura, Jaffe, 
Molina, Solomon, Vedova, Wasson. 

New Brunswick. 

Rutgers Univ. Barlaz, Biser, Bunyan, F 
stone, Galbraith, Goodman, 
Hazard, LeLeiko, Meder, Morris, Nel- 
son, itty Phelps, Starke, Walter, Zim- 
merbe 

Paterson. Daugherty. 
Princeton. Houghton. 

Inst. for Advanced Study. Alexander, Dol- 
ciani, Eberlein, Gelbart, Goldstine, 
Gottschalk, Halmos, Morse, Veblen, von 
Neumann. 

Princeton Univ. Adams, Artin, Lefschetz, 
Michael, Mills, Rauch, Treiber, Tucker, 
Tukey, Wedderburn, Wilks. 

RipegEwoop. Muller. 

River Epes. Coleman. 

Oranae. Davis, Stanwick. 
TEANECK. Rayher. 

TRENTON. Levine, Shuster. 
Upper Monrtciair. 

State Teachers Coll. Clifford, Davis, Fehr, 
Mallory. 

West Orance. Edison. 


New Mexico 
ALBUQUERQUE. Bauer, Mathany, Rogers. 
Univ. of New aren Boldyreff, Hildner, 
LaPaz, Stree 
Las Vzaas. Rodgers. 
RoswE Harp. 
Santa Fe, Luke. 
Socorro. Reece. 
State 
New Mezico Coll. of A. and M, A. Branson 
Heinzman, Walden, Wells, Westhafer. 


New 
AuBany. Noel Marie. 
New York State Coll. for Teachers. Beaver, 
Lester, Stokes. 


Al fred Univ. Nevins, Polan, Rhodes, 
idlin, Whitford. 
AvRORA. Rusk. 
BROOKLYN. ppuhn, 
ernofsky, E Finkel, 


First, Xavier, Kalish, 
Karnow, Klevan, - 
voie, Lazar, Lieber, Lonner, 
Maddaus, Miller, “Mitchell ‘Palladino’ 


Ross, Rush, Salkind, Sarno, Shapiro, 
Tolle, Waite, Wallach. 

Brooklyn Coll. Baten, ga Boyer, 
Fleisher, Forman, Griffin, Johnson, 
Karlin, Kennison, Kieval, Landers, 
Maria, Moore, Prenowitz, Richardson, 
Singer, Smith, Wolfe, Woodbridge. 

Poly. Inst. of Brooklyn. Berry, Forray, 
Foster, Hutchinson, Lowe, hitford. 

Pratt Inst. Cowles, Helme, Moore, Nor- 
man, Thompson. 


Burrato. Browne, Maloney, Podmele, 
Walker, Wilkins. 
Univ. of Buffalo. Gehman, Montague, 


Montgomery, Noller, Pound, Schnecken- 
burger, Warner, Welmers. 

Canton. Peters. 

Hamilton Coll. Brown, Ferry, Gere, Pat- 

terson. 
Suffa. 
Enpicortr. Dubisch, Wright. 
Far Rockaway. Moore. 
Bakst. 
Coll. Archibald, Brown, Cope, 
Tom Eaton, Feld, Raudenbush, Sard, 
Sullivan, Williamson. 
Forest Hits. Hertzig. 
GarpbeEn City. Bowden, Clark. 
Garrison. Davis. 
Geneva. Durfee. Hubbs. 
Great Neck. Schultz. 
HamMILTON. 
— Univ. Aude, Downie, Munshower, 
ardwell. 
HEMPSTEAD. 
Hofstra Coll, Charlesworth, Hawthorne, 
Hove, Ollmann, Rohr, Stabler. 
Hoveuron. Davison, Luckey. 
IrHaca. 

Cornell Univ. Agnew, Beinert, Carver, 
Feller, Flexner Gunder, Hol nee, 
Hurwitz, Jones, Kae, Karapetoff, Laush, 
Pollard, Rosser, Rubash- 

Snyder, Tuckerman, Walker, Yood. 
Jordan. 
Kines Port. Nickl. 
Lona Isuanp Crry. Peters. 
LOUDONVILLE. 
Stena Coll. Hanhauser, Kuhn, Schocken. 
New Lesanon. Pflaum. 
New te. Kiely. 
New York. Alfieri, Arnold, Berger, Bernard 
Alfred, Boehm, Braverman, Burgess, 
Conlan, a Croci, Darraugh, D’ Atri, 


Ginsburg, Gray, Grossman, ’ H Heath, 
Hobbs, Jablonower, Joffe, 
Katz, Keeler, Kruskal, Lehner, Levine, 
Mandel, oa erson, McGrath, Mc- 
Kenna, ahon, Mirick, Nehrbas, 
Peiser, Phillips Quilty, Roll, Ruder- 
man, Salerno, Schor, chwartz, Silver- 
sten, Skelding, Stuckey, 
eber. 


Vitale, W Wayne, 
Telephone Labs. Clos, Fry, Gray, 


Bell 


| 
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Jones, MacColl, Mead, Riordan, Schel- 


kunoff. 

Coll. of the City of New York. Fagerstrom, 
Gill, Grove, Hubert, Hurwitz, Linehan, 
MacEwen, Mortola, Nathan, Post, 
Robinson, Schach, Singer, Turner, Wein- 

arten, Wirth, Wright. 

Columbia Univ. Aurora, Bolton, Dillon, 
Fite, Gentzler, Goldman, 


Kasner, Lewis, Littauer, Mino, Mul- 
lins, Reeve, ‘Ritt, Siceloff, Upton, 
Walker. 


Cooper Union. Anderson, Eastham, Leh- 
man, Levenson, Miller, Tanzola. 

Fordham Univ. Kirby, Kubis, Oehler. 

Hunter Coll. Anderson, Aroian, Bradley, 
Brock, J. Hobart, Bushey, J. H. Bushey, 
Cooper, Darkow, Eisele, Hill, Kutman, 
Landers, Rees, Simons, Tuller, Weisner, 
Whelan, White. 

New York Univ. Adler, Bernardi, Cooley, 
Courant, Graham, F. W John, Fritz 
John, Kline, Payne, Peters, Put- 
nam, Reddick, Rehberg, Roth, Rubin, 
Schlauch, Shephard, Tilley, Wahlert, 
Yanosik. 

Nraq@ara Fats. Small, Welmers. 
Nraq@ara University. Banks. 
Norra Cait. Smith. 

Oneonta. Callahan, Sanford. 
Patcnoavr. Schwartz. 
PorsDAM. 

Clarkson Coll. Buxton, Greene, Myatt, 
Waltz. 

POUGHKEEPSIE. 

Vassar Coll. Asprey, Baker, McDonald, 

Newton, Wells. 
Chesna, Foard, Harding, Mer- 
rill. 

Univ. of Rochester. Atkins, Bernstein, 
Betz, Gale, Gunderson, Klimczak, Long, 
Marchand, Seidel, Watkeys. 

Sr. ALBANs. Deutsch. 
Sr. BoNAvENTURE. Scheier. 
SAMPSON. 
Sampson Coll. Albert, Casey, Caulum, 
Roth, Squires, Wollan. 
Saratoga Sprinos. Williams. 
Scuenecrapy. Poritsky. 
Union Coll. Burkett, Fox, Morse, Snyder. 
SprINGVILLE. Harrington. 
SYRACUSE. 

Syracuse Univ. Cairns, Carroll, Cole, 
Decker, Harwood, Heilman, Loewner, 
Stokes, Taylor. 

Troy. 

Rensselaer Poly. Inst. Allen, Bartholomay, 
Biggerstaff, Campbell, Fraser, Jones, 
Nash, Nickol, Warniock. 

Upton. Williams. 
Utica. Bush, Kotler. 
West Port. 
U. 8. Military Acad. Bessell, Jones, Yates. 
Waitt Puarns. Mary Benedicta. 
Wromrna. Hartnell. 


Norts CAROLINA 


Hit. 

Univ. of North Carolina. Blyth, Bradley, 
Brauer, Browne, Cameron, Eaves, Gar- 
ner, Henderson, Hickerson, Hill, Hsu, 
Lasley, Mackie, Morrow, Wong. 

Hoyle, Woodson. 
Davipson. McGavock, Mebane. 


DvurHaAM. 
Duke Univ. Clark, Dressel, Elliott, Gergen, 
Hickson, LaRoe, Miles, Patterson, 


Roberts, Thomas. 
GREENSBORO. Carpenter, Jeffries, Ripandelli, 
Williams. 
Woman’s Coll. of the Univ. of North Caro- 
lina. Barton, Lewis, Pegram, Strong. 
GREENVILLE. 
East Carolina Teachers Coll. Graham, 
Reynolds, Scott. 
Hickory. Dodson. 
Hiex Point. Adams. 
Kannapouis. Winchester. 
Mars Hitt. Howell. 
Templeton. 
Downing. 
North Carolina State Coll. Baker, Bullock, 
Cell, Harris, Nahikian, Strobel, Wat- 


son. 

Sauispury. Dearborn. 
Peebles. 
WItson. Stark. 


Norts DAKOTA 


Fareo. Arena, Smith. 
GRAND Forks. 
Univ. of North Dakota. Mason, McBride, 
Peterson, Rognlie, Staley, Westgate. 
JAMESTOWN, Jackson. 
VaLLey City. Patterson. 


OxIO 


Apa. Whitted. 
AKRON. 

Univ. of Akron. Mauch, Ross, Selby. 
ALLIANCE. Freese. 


7 Ohio. Marquis, Reed, Starcher. 
Berea. Annear. 
Bow.ina GREEN. 

Bowling Green State Univ. Krabill, Mathias, 

Overman. 

CuILLIcoTHE. Clinton. 

Cincinnati. Lukacs, Reilly, Rice, Stech- 
schulte. 

Univ. of Cincinnati. Barnett, Brand, Jus- 
tice, Lipsich, Lubin, Merriman, Moore, 
Smith, Sz4sz, Taylor, Wang, Yowell. 

CLEVELAND. Burwell, Garvin, Joliat, John- 


son, Musselman, Simon. 

Case School. Brown, Focke, Green, Mc- 
Cuskey, Morris, Nassau, Rinehart, 
Thomas, 


Fenn Coll. Brown, Kelly, Topp, Van 
Voorhis. 


4 
»~ 
j 
ATHENS. | 
= 


92 THE MATHEMATICAL ASSOCIATION OF AMERICA 


Cee Byrd, Heinke, Spears, Wilder- 


muth. 

Ohio State Univ. Alden, Bareis, Beatty, 
Caris, Dressler, Fawcett, Helsel, Jones, 
Kuhn, Mickle, Millsaps, Morris, Par- 
rish, Radé6, Rankin, Rasor, Reichel- 
derfer, Rickard, Toops, Whitney. 

Dayton. Fettis, Price, Schawalder. 

A. A. F. Inst. of Tech. Carson, Downing, 
Gatewood, Wylie. 

Univ. of Dayton. Cassel, Gephart, Hafner, 
Peckham, Schraut. 

DerFiance. Godfrey, MacCullough. 
DeEtawaRE. Crane, Rowland. 
Berg, MacNeille, Vandort. 
GRANVILLE. Ladner, Wiley. 

Hiram. Clarke. 
Kent. Lowenstein. 

Kent State Univ. Brooks, Harshbarger, 
Jenkins, Johnson, Manchester, Oslon, 
Rogers. 

LaKEsIDE. Wolfe. 

Marietta. Bennett, Sandt. 

Mr. St. Joserx. Corona, Dimond. 
Napo.eon. Yeager. 

New Concorp. Knight. 

New Lexrneron, Hoops. 

Norrs Bautmmore. Blackall. 
Norts Canton. Mummery. 
OBERLIN. Yeaton. 

Oberlin Coll. Cairns, Carr, Newsom, Ran- 
dolph, Sinclair, Smyth, Vance, Wagner, 
Yeaton. 

Oxrorp. Tappan. 

Miama Univ. Anderson, Pollard, Spence- 

ley, Wolfe. 

SPRINGFIELD. Krueger, Tripp. 

Tirrin. Menke. 

To.epo. Brandeberry, Dancer, Koley, Mer- 
cedes. 

WESTERVILLE. Glover. 

WILBERFORCE. Toney. 

Witmineton. Spinks. 

Wooster. 

Coll. of Wooster. Fobes, Knight, William- 
son, Yanney. 

YE.LLow Sprineos. Astrachan. 


OKLAHOMA 


Apa. Canada, Heimann, Winn. 
Atva. Huneke. 

BARTLESVILLE. Rice. 
CuaremoreE. Nemecek. 
Durant. Dwight. 

Norman. 

University of Oklahoma. Bernhart, Brixey, 
Court, Dragoo, Hassler, Huff, Huskey, 
Krattiger, LaFon, McFarland, Mc- 
Knelly, Palmer, Pipes, Reaves, Smith, 
Spears, Springer. 

Oxuanoma City. Meador, Pirrong. 
OxKMULGEE. Zant. 

Doerfler. 

STILLWATER. 

Oklahoma A. & M. Coll. Allen, Barnett, 
Caskey, Diamond, Flanders, Hamilton, 


Lewis, McDole, Mitchell, Smith. 
=. Argue, Doll, Duncan, Eisen, Ellis, 


wis. 
Univ. of Tulsa. Carter, Shreve, Veatch. 
West. 
WEATHERFORD. Linscheid. 


OREGON 
Aprr1an. Bunch. 
CoRVALLIS. 
Oregon State Coll. Beaty, Clark, Eves, 
Tania, Kirkham, Li, Milne, Poole, 


Saunders, Stone, Williams, Young. 
EUGENE. 

Univ. of Oe. Civin, DeCou, Ghent, 
Gilbert, Moursund, Niven, Peterson, 
Scobert, Wood. 

Forest Grove. Noble, Price. 
McMinnvItLe. Ramsey. 
PorTLAND. Frederickson, Merriss. 

Reed Coll. Griffin, L. J. Rosenbaum, R. A. 

Rosenbaum. 
Satem. Luther. 


PENNSYLVANIA 


ALLENTOWN. Billig, Kunkel. 
Muhlenberg Coll. Deck, Holt, Koehler, 


Nelson. 
ANNVILLE, Black. 
BEAVER Fatts. Cleland. 
BETHLEHEM. Ashbaugh, Radar. 

Lehigh Univ. Beer, Chellevold, Cowl- 
ing, Cutler, Hailperin, Latshaw, Petrie, 
Pitcher, Qualley, Raynor, Reynolds, 
Shook, Smail, Van Arnam. 

Braprorp. Cummings. 
Bryn Atkinson, Innis. 

Bryn Mawr Coll. Lehr, Oxtoby, Wheeler. 
Ayres, Kuebler, Stuart. 
CHAMBERSBURG. Johnson. 

Cuester. Helms. 
COLLEGEVILLE. 

Ursinus Coll. Clawson, Dennis, Manning. 
Denver. Marburger. 
Easton. 

Lafayette Coll. Benner, Cawley, Hatch, 

. C. Smith, W. M. Smith. 

Erie. Kraus, Russell. 
George Scuoo.. Fraser. 
Greenssoura. McNeil. 
Grove Crry. Carpenter. 
HAVERFORD. 

Haverford Coll. Allendoerfer, 

Thomsen, Wilson. 
Hazueton, Liechty, Zerbe. 
HERSHEY. 
Hountinaepon. Stayer. 
Immacuata. Amator. 
INDIANA. Stright. 
Kutztown. Knedler. 
Lancaster. Murray. 
Latrose. Seubert. 
LEWISBURG. 

Bucknell Univ. Gold, MacCreadie, Miller, 
Richardson. 

Lock Haven. Smith. 


Oakley, 


THE MATHEMATICAL ASSOCIATION OF AMERICA 93 


McKess Rock. Arnold. 

MEADVILLE. Steen. 

MILLERSVILLE. Boyer. 

MONTOURSVILLE. Price. 

New Witmineton. McGaughey. 

PHILADELPHIA. Brown, Campbell, Cavalli, 
Constable, Davis, Durand, Eggert, 
Eisenhart, Fudge, Hearn, Keralla, Koch, 
Latshaw, Levy, McDonough, MecNeary, 
Moliver, Neale, Russ, Slepin, Wing. 

Univ. of Pennsylvania. Caris, Clarkson, 

Evans, Fine, Kline, Makarov, Patter- 
son, Safford, Schoenberg, Walton, Wil- 


son. 
Temple Univ. Moses, Wilson, Wurster. 
Picture Rocks. Price. 
PirrspurGH. Briant, Buker, Calkins, Frankel, 
Harmon, Leifer, Miller, Mullan, Taylor. 
Carnegie Inst. of Tech. Dines, Epstein, 
Hoover, Johnson, Lahti, Maple, Mosko- 
vitz, Neelley, Olds, Rosenback, Saibel, 
Synge, Whitman. 
Univ. of Pittsburgh. Blumberg, Bryson, 
Foraker, Hovey, Taylor, Wells. 
PLEASANTVILLE, 
Reapina. Speicher. 
Bauser. 
Scranton. Bertrand, Daniel. 
Sprina Grove. Martin. 
Surprery Rock. Lady. 
SraTE COLLEGE. 
Pennsylvania State Coll. Cohen, Curry, 


Kerr. 


Dunlap, Frink, Gordon, Gravatt, 
Graves, Hagen, Harrington, Herpel, 
Johnson, Krall, F. W. H. B 


Owens, Rupp, Schwartz, Sheffer, Story, 


Townsend. 
SwARTHMORE. 
Swarthmore Coll. Brinkmann, Dresden, 
Marriott, Wasow. 
Urrer Darsy. Houghton. 
WASHINGTON. 


Washington & Jefferson Coll. Bert, Dorw- 
wart, Shaub, omas. 
Waynessura. Moston. 


RuopeE IsLanp 


Kineston. 
Rhode Island State Coll. Bender, Brown, 
Stauffer. 
Newport. Cavanagh, Chase. 
ProvipEeNcE. McKenney, Mc Murtrie. 
Brown Univ. Adams, Archibald, Bennett, 
Buck, Carlen, Gilman, Heins, Kaufman, 
Keck, Lin, Manning, Moore, Pease, 
Richardson, Rosenbloom,  Saltzer, 
Smiley, Western. 


Sourn CAROLINA 


CHARLESTON. 
The Citadel. Dye, Folsom, Hair, Hutchi- 
son, Reves, Sutton. 
CLEMSON. 
Clemson Agric. Coll. Brewster, Brown, 
Lagrone, Sheldon, Stanley, Vause. 
Cuinton. Coleman. 


CoLuMBIA. 
Univ. of South Carolina. Dinkines, E. C. 

Douglas, N. C. Douglas, Durst, Hed- 
berg, Jackson, Lytle, Novak, Rasor, 
Robinson, Shuler, Weber, Williams. 

GREENVILLE, Blackwell, Mays. 

GREENWOOD. Pettus. 

Frierson, Reaves. 

NEwBERRY. Gaver. 

Rock Huu. Pepper. 

SpaRTANBURG. Patten. 


Sours DaKora 
BROOKINGS. 
South Dakota State Coll. MacDougal, 
Walder, Wente. 
Knox. 
Raprp Criry. Swanson. 
SPRINGFIELD. Hoopes. 
VERMILLION. Meyer. 
Univ. of South Dakota. Bedwell, Ekman 
iller, H. W. Morrow, K. W. Morrow. 
Yanxton. Hoffman,, Howell. 


TENNESSEE 
Aucoa. Harris. 
Massey. 
CLARKSVILLE. Layton. 
CooKEv1LLE. Hutchinson, Moorman. 
Fountain Ciry. Keller. 
Harrogate, Bowling. 
JEFFERSON Ciry. Sloan. 
Jounson City. Carson. 
KNoOxvILLe. Parker. - 

Univ. of Tennessee. Albert, Cooley, Eaves, 
Ficken, Givens, Lee, Miller, Pollard, 
Shobe, Wilson. 

Mar Sisk. 

Mempais. Coker, McBride, 
Walbert. 

NasHVILLE. Boswell, Gasaway, Van Horn, 


Wren. 

Vanderbilt Univ. Blair, Boyce, Clark, 
Graham, Hyden, Lundberg, Martin, 
Mrs. W. L. Miser, Prof. W. L. Miser. 

Oax Rivage. Householder, 
Young. 


Kaltenborn, 


Hurd, Jones, 


TExas 


ABILENE, Burnam, Mullings, Tate. 
Adams, Davis. 
Aruineton, Howard. 

AvusTIN. 

Univ. of Texas. Anderson, Batchelder, 
Craig, Decherd, Ettlinger, Greenwood, 
Guy, Lubben, Osborn, Porcelli, Shep- 
herd, Vandiver, Wall. 

Betton. Mason. 
BROWNSVILLE. de la Garza. 
Brownwoop. Johnson. 
Canyon. Murray. 
CouLecE StaTION. 

A. & M. College of Texas. Basye, Beeman, 
Daum, Klipple, Luther, cCulley, 
Moore, Pinkerton, Temple, Wapple. 

Commence, Wright. 
DAINGERFIELD. Kennedy. 
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Dauias. McNabb, Mouzon, Sorrells, Starr, 
Stulken, Thomas. 
DENTON. 
N. Texas Teachers Coll. Brown, Cooke, 


anson. 

Texas State Coll. for Women. Ashburn, 

Miller, White, Willey. 
Et Paso. Lane. 
Fort Worru. 

Texas Christian Univ. Bramblett, Mergan, 

Ramsey, Sherer, Shore, 

GEORGETOWN. Whitmore. 

Hovston. Blau, Howe, Newhouse, Rader, 
Slotnick. 

Rice Inst. Bray, Brunk, Calkin, Dean, 
Lovett, Taylor, Ulrich, White. 

HUNTSVILLE. 

Sam Houston State T. C. Hardy, Lane, 

Querry, Vick, Wall. 
Dorroh. 
LoneviEw. Falvey. 
Lussock. Parker. 

Texas Tech. Coll. Cross, Hazlewood, 
Heineman, May, Michie, Rowland, 
Sparks, Thompson Underwood, Whet- 
stone, Whyburn, Woodward. 

Opessa. Felder. 
San ANGELO. Bright, Smith. 
San Antonio. Dobbins, Jenke, Mary of 

Mercy, McNelly, Morgan, Schnepp. 

Trinity Univ. Newton, Oesch, Rees. 

San Marcos. Cude. 
STEPHENVILLE. McSweeny, Redden. 
Teaavue. Notley. 


Logan. Calvert, Hunsaker. 
Sr. Georae. Everett. 
Lake Ciry. 
Univ. of Utah. Biesele, Bridger, Hayes, 
Heriques, Horsfall, Pehrson, Thorne. 


VERMONT 
BuRLINGTON. 
Univ. of Vermont. Bullard, Butterfield, 
Larrivee, Millington, Swift. 
MIDDLEBURY. 
Middlebury Coll. Ballou, Bowker, Hazel- 
tine, Perkins. 
NortHFiELD. Dix. 
Swanton. Alliot. 


VIRGINIA 
BLACKSBURG. 
Virginia Poly. Inst. Hatcher, Horne, 
McFadden, O’Shaughnessy, Spencer. 
Buena Vista. Durham. 
CHARLOTTESVILLE, 


Univ. of Virginia. Aylor, DeFrancesco, 
Floyd, Fort, Hedlund, Klee, Linfield, 
McShane, Oglesby, Utz, Whyburn. 

Bramble. 


FarMvIt_e, Sutherland, Taliaferro. 


FREDRICKSBURG. Frick. 
Hampton. Claytor. 
Harrisonsura. Ikenberry, Suter. 
Lexineron. Byrne, Knox, Meadows, Pax- 
ton, Smith. 
LYNCHBURG. 
Randolph-Macon Coll. Baker, 
Simpson, Wiggin. 
MIDDLEBURG. 
Newport News. Plethides, Raine. 
Norro Norris. 
Perersspora. Hunter. 
Ricumonp, Drew. 
Univ. of Richmond. Gaines, Grable, Harris, 
Wheeler. 


Larew, 


Sraunton. Taylor. 
Sweet Briar. Morenus. 
WILLIAMSBURG. 
Coll. of William and Mary. Calkins, 
Phalen, A. Lee Smith, R. E. Smith, 
Stetson. 


WASHINGTON 


ABERDEEN. Seamons. 
CuENEY. Bell. 

Everett. Van Arkel. 

Lacey. Cebula. 

Port TownsEnD. Fitzgerald. 
PULLMAN. 

St. Coll. of Washington. Butler, Caton, 
Hacker, Irwin, Klotz, Knebelman, Row- 
land, Tysver, Vatnsdal. 

Seat tte. Beegle, Hull, Lanczos. 

Univ. of Washington. Ballantine, Beau- 
mont, Cramlet, Haller, Jerbert, King- 
ston, McFarlan, Taub, Winger, Zucker- 
man. 

Spokane. Carlson. 
Tacoma. Goman. 
VANCOUVER. Stair. 


WEst VIRGINIA 


Haller. 
Hountineron. Goins. 
Montaomery. Babcock. 
MorGANTOWN. 
West iy Univ. Bauserman. Cunning- 


ham, Davis. Eiesland, Peters, Reynolds, 
Turner, Vehse, Vest. 
WIscoNsIN 


AppLeTon. Berry, Stewart. 
Betorr. Conwell, Huffer. 
Eav Cuarre. Otteson. 
GreEEN Bay. DeCleene. 
La Crosses. Adkins, Malin. 
Mapison. Ericksen, Otis. 

Univ. of Wisconsin. Allen, Andree, Arnold, 
Bing, Bruck, Chessin, Cohen, Colvin, 
Davies, Evans, Fuller, Hart, Hood, 
Ingraham, Jarmain, Kleene, Langer, 


MacDuffee, March, Mark, Mayor, Otis, 
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Rechard, Remo, Rose, Rothstein, Ryser, 
Schecter, Schurrer, Simpson, Sokolni- 
koff, Specht, Trump, Zemmer. 

MaRINETTE. Wagner. 

Arashiro, Baumann, Bigelow, 
Boehmer, Clark, Felice, Fetterer, Gert- 
rude, Norris. 

Marquette Univ. Fitzpatrick, Glander, 
Moeller, Pettit, Wilezewski. 

Univ. of Wisconsin in Milwaukee. Bardell, 
Battig, Kenney, Marden, Nemmers, 
Parkinson, Spitzbart, Vass, Wolf. 


PLaTTEVILLE, Harrell. 
Rusch. 

Racine. Jautz. 

River Fauus. Eide, McLaughlin. 
Superior. Flogstad, Smith. 
Wavkesna. Dancey, Hopkins. 
WuirerisH Bay. Anderson. 


Wyomina 
Laramie, Bellamy. 
Univ. of Wyoming. Barr, Brady, Neu- 
bauer, Rechard, Schwid, Smith, Varineau. 


CANADA 


Avrora. Lane. 
EDMONTON. 
Univ. of Alberta. Campbell, Cook, Sheldon. 
FREDERICTON. Edwards. 
Hamiuton, Bankier, Findlay. 
Kin@ston. 
Queens Univ. Halperin, Jeffery, Miller. 
Lonpon. Cole, Kingston. 
MontrREAL. Ayoub, Frechette, Gauthier, 
Gough, Lalonde, Pelletier, Rosenthall. 
Orrawa. Dubé, Duffie, Key fitz. 
QuesBeEc. Pouliot, Roland. 
SacKvILLE. Crawford. 


Saskatoon. Ferns, Miller. 
Toronto. Dobson, Grant. 

Univ. of Toronto. Beatty, Brauer, Burk, 

Coxeter, Pounder, Robinson. 
VANCOUVER. 

Univ. of British Columbia. Buchanan, 
Chapman, Free, Gage, James, Jennings 
Kent, Murdoch, Nowlan, Simons. 

Vicrortra. Wallace. 
WinnIPEa. 

Univ. of Manitoba. Fleming, Mendelsohn, 

McEwen, Moser, Warren. 
Wo.rvitie. MacPhail. 


FOREIGN MEMBERS 


ARGENTINA 
Buenos Arres. Baidaff, Barral-Souto. 


BELGIUM 


Bruges. Goormaghtigh. 
BRUXELLES. Errera. 
Mons. Deaux. 


British HonpvURAS 
Beuize. Zimmerman, 


CEYLON 
VappuxKoppar. Lockwood. 


CHILE 
Santraa@o. Moreno. 


CoLoMBIA 
Bogota. Thullen. 


CuBA 


Havana. Aleman, Gonzales, Novoa, Rodrf- 
gues. 
Santiago. Muguercia. 


DENMARK 
CopENHAGEN. Schmidt. 


ENGLAND 
Brrer.ey Hitt. Solari. 
CampBripae. Hardy. 
Cuessineron. O’ Beirne 
Curprina Norton. O’Hara. 


ENGLEFIELD GREEN. McCrea. 
Lonpon. Dalal, Spickelmier, Todd. 


FRANCE 


Minois. 
CLERMONT-FERRAND. Droussent. 
Zahlen. 

Parts. Belgodére. 

TENNIE. Thébault. 


GREECE 
Aruens. Lanckton. 


GUATEMALA 
GUATEMALA. Engel. 


INDIA 


BANGALORE. Madhava Rao. 
Be.aavum. Sharma. 
HypERABaAD. Ghani. 
Surat. Shah. 


IRELAND 
Dusuin. Broderick. 


LEBANON 
Berror. Jurdak, Kennedy. 


MeExIco 
Mexico. N&poles. 


NETHERLANDS 
Tue Haave. Spruitenburg. 
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New ZEALAND 
Dunepin. Martyn. 


PANAMA 
Panama Ciry. Linares. 


PERU 
Lima. de Losada y Puga. 


PuHILipPINE IsLANDS 
Mania. Perez. 


PoRTUGAL 
Lisson. Caraca. 


Puerto Rico 


Garcia. 
Rio Prepras. Rathburn. 
San Juan. Piza. 


Russia 
Moscow. Kryloff. 


South AFRICA 
BLOEMFONTEIN. Arndt. 


SPAIN 
Maprip. Bachiller. 


SWITZERLAND 
Base. Ostrowski. 
Frisoura. Bays. 
NEvcHATEL. DuPasquier. 
Zuricu. Burckhardt. 


TURKEY 
IsTaNBUL. Miller. 


Urvavay 
MonteEvipEo. Calcagno. 


WALES 
BripGEnpD TrapING Estate. Nicholls. 


VENEZUELA 
Caracas. Michalup. 


af 


BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA (INC). 
(As amended to January 1, 1948) 
ArticLe I—Name, PurposE AND CorRPORATE SEAL 
1. This organization shall be known as 


Tut MATHEMATICAL ASSOCIATION OF AMERICA (INCORPORATED) 


2. Its object shall be to assist in promoting the interests of mathematics in America, 
especially in the collegiate field, by holding meetings in any part of the United States or 
Canada for the presentation and discussion of mathematical papers, by the publication of 
mathematical papers, journals, books, monographs and reports, by conducting investigations 
for the ou ge of improving the teaching of mathematics, by accumulating a mathematical 
library and by codéperating with other organizations whenever this may be desirable for 
oe, these or similar objects. 

3. The Corporate Seal of the Association shall have inscribed thereon the name of the 
Association and the words ‘‘Corporate Seal—Illinois.”” 


ArticLtE II—MEMBERSHIP 

1. Any person who is interested in the field of collegiate mathematics shall be eligible for 
election to membership in the Association. 

2. Election to membership shall be by vote of the Board upon written application from 
the individual seeking admission, endorsed by two members of the Association. 

3. Those who were admitted to membership in The Mathematical Association of Amer- 
ica (unincorporated) prior to October 1, 1920, and were in good standing as such on that date, 
were thereby admitted to membership in this Association (Incorporated). 


ArtTIcLE III—Boarp or GOVERNORS AND OFFICERS 


1. The Officers of the Association shall be a President, a First Vice-President, a Second 
Vice-President, an Editor-in-Chief of the Official Journal (hereinafter called the ““Editor’’), a 
Secretary-Treasurer, and an Associate Secretary. 

2. There shall be a Board of Governors (hereinafter called the ‘‘Board’’), to consist of the 
Officers, the Ex-Presidents for terms of six years after the expiration of their respective presi- 
dential terms, and of additional elected members (hereinafter called ‘‘Governors’’). It shall be 
the function of the Board to supervise all scholarly and scientific activities of the Association, 
to administer and control these activities, and to authorize expenditures of funds of the Asso- 
ciation, except that at the demand of ten or more members of the Board, or at the demand of 
forty or more members of the Association, any peewee to alter or initiate a matter of policy 
shall be referred to the general membership of the Association for its decision. All members of 
bg Board shall hold over until their respective successors are selected or appointed and qual- 


y. 

3. There shall be an Executive Committee advisory to the Board, and consisting of the 
President, the two Vice-Presidents, the Editor and the Secretary-Treasurer. It shall be the 
function of this Committee to review continually the policies and activities of the Association, 
to plan and organize new activities, to formulate in broad outline the programs of meetings 
and of publications, and in general to consider all matters of importance or of interest to the 
Association. This Committee shall prepare the agenda for meetings of the Board, and shall 
analyze the implications and aspects of all matters which are to come before the Board for de- 
cision. It shall present to the Board the viewpoints suggested ‘by such analyses, as well as all 
such facts as may seem pertinent, or as may in any way facilitate the Board’s work. 

4. A statement regarding any proposed action of the Board which makes or alters a 

uestion of policy shall be published in the officia] journal, or notice of such proposed action 
shall be mailed to each member, before final action has been taken, so that members of the 
Association may make known to the Board their individual views. 

5. The Board shall have authority to fill vacancies ad interim in any office, including 
vacancies in the Board, and to make any other appointments necessary for the transaction of 
the business of the Association. 

6. At all meetings of the Board of Governors a quorum shall consist of not less than five 
(5) members and no business may be validly transacted at a meeting at which less than a 
quorum is present; provided that any meeting of the Board, whether or not a quorum be pres- 
ent, may be adjourned to a specified time and place by a majority of the members present 
without notice to the members at large other than announcement at such meeting. Informal 
action based on a mail ballot by the members of the Board, if ratified at a properly convened 
meeting of the Board, shall be as valid and effective as if originally authorized at such meeting. 
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7. There shall be a Finance Committee responsible to the Board; at the direction of the 
Board it shall receive and administer the funds of the Association, control its properties and 
investments, make its contracts, and exercise such powers as may be delegated to it by the 
ane This committee shall consist of three members, of whom the Secretary-Treasurer shall 

e one. 

8. (a) The Officers and Governors of the Association shall be elected in part by the 
Board, in part by the general membership, and in part by the membership in the Sections of 
the Association or by the membership in constituencies authorized by the Board for territory 
where Sections do not exist. 

(b) The membership at large shall elect in alternate years respectively a President and 
a First Vice-President, each for a term of two years, and shall elect each year two Governors, 
for terms of three years. 

(c) The membership in each Section shall elect triennially a Governor for a term of three 
years. For these elections, at least two nominations shall be submitted to the members by a 
committee appointed for that purpose by the Chairman of the Section. 

(d) The Board shall elect at appropriate times by ballot and for the terms stated: a 
Second Vice-President for two years; an Editor, a Secretary-Treasurer, and an Associate 
Secretary, each for five years; and members of the Finance Committee (other than the 
Secretary-Treasurer) for four years. 

(e) The President shall be ineligible for reélection. The Vice-Presidents, the Editor, and 
the Governors shall be eligible for reélection only after an interim equal to their respective 
terms of office. 

(f) Elections by the Board shall be made from nomination by the Executive Committee. 
At least two nominations shall be made for each office to be filled in the case of the Second 
Vice-President and the members in the Finance Committee, and the Board may in any case 
reject all nominations made and call for a new list. 

(g) The names of members to be printed upon the ballots, together with blank spaces 
in the case of elections by the general membership, shall be determined by a Nominating 
Committee to be appointed annually for that purpose by the President with the approval of 
the Board. Approximately six months before the date of the annual meeting all members shall 
be given an opportunity to nominate by mail a candidate for each office to be filled by the 
members for the ensuing year. Approximately one month before the annual meeting the 
Nominating Committee shall select a nominee for President out of the three persons who re- 
ceived the most votes for this office in the nominations; the Nominating Committee shall 
furthermore select two candidates for each other office to be filled by the members, one being 
the person who received the highest vote in the nominations and the other being selected from 
among the several nominees next in order. The election shall be by mail or in person and shall 
close on the day of the annual meeting. 

9. The President shall be the Executive Officer of the Association, shall preside at all 
meetings of the Board of Governors and at the annual meeting of the Association. He shall 
have the usual duties pertaining to his office and such other duties as may from time to time 
be assigned him by the Board of Governors. 

10. The Vice-Presidents shall, in the absence of the President, have and exercise the 
powers of the President, their order being determined alphabetically. The Board of Governors 
may assign to the Vice-Presidents such duties as may from time to time be determined. 

11. The Secretary-Treasurer shall have the usual duties pertaining to the office of 
Secretary and of Treasurer, including the custody of the records of the Association and of its 
Corporate Seal, the keeping of minutes of the meetings of the Board of Governors and of the 
annual meeting and special meetings of members, and giving of due notice of all regular and 
special meetings of the Association and of the Board of Governors, and the supervision and 
safekeeping of the funds of the Association. The Secretary-Treasurer shall also have the duty 
of seeing that whenever Governors are elected, including the election of Governors to fill 
vacancies, a Certificate, under the Seal of the Association, giving the names of those elected 
and the term of their office, shall be recorded in the Office of the Recorder of Deeds for Cook 
County, Illinois. Such Certificates shall be signed by the Secretary-Treasurer and verified by 
oath of the President. 


ArtTIcLE I[V—MEETINGS 


1. A meeting of the Association shall be held annually, at such time and place as the 
Board may direct. Special meetings of the Association may be called from time to time by 
the Board, or while the Board is not in session by the President of the Association, to be held 
at such time and place as may appear from the call. 

2. The Board shall hold a meeting each year immediately preceding the annual meeting 
of the Association. Further meetings of the Board may be held from time to time at the call 
of the President or of any three (3) members of the Board. 
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3. Notice of any meeting of members of the Association shall be given by the Secretary- 
Treasurer at least thirty (30) days prior to the date set for each meeting. Notice of all meet- 
ings of the Board other than the regular meetings provided in Section 2 shall be given to 
each member of the Board at least fifteen (15) days prior to the date set therefor. 

4. Any member of the Association or of the Board may waive notice with the same effect 
as if due notice had been given him. 

5. At all meetings of the Association a agra shall consist of not less than twenty-five 
(25) members and no business may be validly transacted at a meeting at which less than a 
quorum is present; provided that any meeting of the Association, whether or not a quorum 
be present, may be adjourned to a specified time and place by a majority of the members 
present without notice to the members at large other than the announcement at such meeting. 

6. Members may take part and vote in person or by proxy at all meetings of the Asso- 
ciation. 


ARTICLE V—SEcTIONS 


1, Any group of not less than ten (10) members of this Association may petition the 
Board for authority to ge a Section of the Association for the purpose of holding local 
meetings. The Board shall have power to specify the conditions under which such authority 
shall be granted. 

2. The Association shall not be obligated to pay from its treasury any of the expenses 
of such Sections except as the Board may provide. 


ArtictE VI—OrrictaL PuBLICcATIONS 

1. The Association shall publish an official journal, which shall be sent free to all mem- 
bers of the Association in accordance with Article VII. 

2. The Board shall have full control of the publication and sale of the official journal 
and of all other official publications. 

3. There shall be appointed by the Board a body of Associate Editors who shall give 
assistance in connection with the official journal. 

4. The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publica- 
tions of the Association, but in no case shall the journal be sold to non-members for less than 
the annual dues of individual members. 


ArticLE VII—DveEs 
. heen of the Association shall pay an initiation fee of Two Dollars ($2) at the tim 
of election. 

2. The annual dues of each member shall be Four Dollars ($4), including a subscription 
to the official journal. 

3. All dues shall be payable on the first of January of each year. Should the annual dues 
of any member remain unpaid beyond a resonable time, his name shall be dropped from 
the list after due notice. 

4. New members entering the Association after April 1 of any year shall have their dues 
pro-rated for the balance of the year, except when they desire to receive the full current 
volume of the official journal. 

5. Any member who because of age is no longer in active service, who is in good standing 
at the time of his retirement and who has been a member of the Association for twenty years, 
may, upon notifying the Secretary of said retirement, be exempt from the payment of dues, 
with the privilege of obtaining the official journal at an annual cost of one dollar. 


ArtTIcLE VIII—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws 


1. Changes in the Articles of Association or amendments to the By-Laws may be made 
at any annual meeting of the Association, or at any adjourned session, thereof, or at any 
special meeting of the Association called for such purpose, by a two-thirds (%) vote of those 

resent and entitled to vote; — that due notice concerning such amendment shall 
ave been printed in the official journal, or mailed to each member, at least one (1) month 
before the date of such meeting. 

2. No changes in the Articles of Association shall have legal effect until a certificate 
thereof, verified by oath of the President and under Seal of the Association, attested by the 
Secretary-Treasurer, shall be filed in the office of the Secretary of State of the State of Illinois 
and recorded in the office of the Recorder of Deeds for Cook County, Illinois. 
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PERIODS OF SERVICE OF FORMER OFFICERS OF THE ASSOCIATION 


(The periods were for the calendar years except that after 1942 the terms of 
Regional Governors began and ended July 1.) 


HonorRARY PRESIDENT FOR LIFE 
H. E. Stavaut, December 1933-May 1937 


PRESIDENTS 
OR 1919 ARNOLD DRESDEN.............. 1933-1934 
1025 C.C. MacDurrez.............. 1945-1946 
Vicr-PRESIDENTS 
DUNHAM JACKSON.............. 1941-1942 
TOMLINSON Fort..............- 1942-1943 
A; J. 1927, 1928, 1885 C. C. 1943-1944 
SECRETARY-TREASURER 
(Appointed by the Board after 1918) 
CoMMITTEE ON OFFICIAL JOURNAL 

Appointed by the Board. Discontinued after 1939) 
1916-1918, 1926-1931 1923 


Ep1Tors-1N-CHIEF AFTER 1939 
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ADDITIONAL MEMBERS OF THE BoarD 
930-1932 ARNOLD DrespeEn.. ..1935—1940, 
FP. D. 0000+ 1935-1937 J.M.THomas........ 1937-1939, 1900-1941 
1936-1941 Marre J. WeIss................ 1937-1938 
Mary Emity SINCLAIR.........- 1936-19388 Berz................. 1938-1940 
OswaALp VEBLEN.......... 1916, 1920-1922 J. H. 1938-1940 
1926-1931 FRANKLIN............... 1940-1942 
R. C. ARCHIBALD..... 1916-1917, 1923-1930 F.L.Grirrin.................. 1940-1942 
FLORIAN CAJORI........... 1916, 1918-1923 1940-1942 
1926-1930 G.T. 1940-1942 
Wie 1916-1917, 1920-1922 O.J. PETERSON................. 1940-1941 
1916-1921, 1930-1935 F.B. Winey................... 1940-1941 
E. H. Moorst........ 1916-1921, 1923-1928 H.M.Bacon.................. 1941-1943 
ALEXANDER 1916-1918 H.J. 1941-1943 
E. R. HeprRIck....... 1917-1922, CorNELIUS GOUWENS........... 1941-1943 
932-1937 W.C. KRATHWOHL............. 1941-1943 
J.N. Van Dum 1916-1918 1941-1943 
A. MERRILL............. 1917-1919 F.W.Owens.................. 1941-1943 
D. E. Smirg......... 1917-1919, 1921-1926 1941-1943 
G. A. 1918-1920, 1922-1924 SaunperRs Mac LANE 1943-1945 
E. J. 1918-1919, 1922-1926 R.P. 1942-1944 
L. P. EIsENHART..... 1919-1922, 1925-1930 L.M. BLuMENTHAL............. 1942-1944 
E. V. HUNTINGTON......... 1917, 1919-1927  W.F. 1942-1944 
R. D. CARMICHAEL......... 1920, 1824-1 ©: TR 1942-1944 
9-1941 1942-1944 
A. A. BENNETT. .1921, 1930-1932, 1900-1941 1943-1945 
DUNHAM 1923-1929 V. PAREER. .. 1943-1945 
1923-1925 K.W. Werener................. 1943-1945 
1931-1933 A. LAREW............... 1945-1947 
W.R. LONGLEY...... 1932-1934, 1936-1938 K.P. 1945-1947 
E. J. 1933-1936, 1943-1945 R.C. Hurrer.................. 1945-1947 
D.R. . .1934, 1937-1939, 1940-1942 Soprmre L. McDona.Lp........... 1945-1947 
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The Rhind 
Mathematical Papyrus 


The late CHANCELLOR ARNOLD Burrum CuHace of 
Brown University rendered signal honor to the Assocta- 
TION by publishing under its auspices his RHIND MATHE- 
MATICAL Papyrus. The entire receipts from the sale of 
this great work go to form an endowment fund of the 
ASSOCIATION, known as the ARNOLD BuFFUuM CHACE 
Funp. 


Volume I, over 200 pages (1114” X 8”), contains the 
free Translation, Commentary, and Bibliography of 
Egyptian Mathematics. 


Volume II, 140 plates (1114” < 14”) in two colors with 
Text and Introductions, contains the Photographie Fac- 
simile, Hieroglyphic Transcription, Transliteration, and 
Literal Translation, 


This exposition of one of the very oldest mathematical 
documents in the world is of great value, not only to 
students of mathematics, but to any one interested in the 
work of a civilization existing nearly 4,000 years ago. 


The special price of $20.00 per set (postage prepaid) has 

been made for members of the AssociaT1on when pur- 
chased through the Secretary; to all others the price is 
$25.00 per set (postage prepaid ), obtainable only through 
the Open Court PusLisHinG Company, LaSalle, IIli- 
nois. 
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The Carus 
Mathematical Monographs 


The Carus MATHEMATICAL MoNoGRAPHS are an expression of 
the desire of Mrs. Mary Hegeler Carus, and of her son, Dr. 
Edward H. Carus, to contribute to the dissemination of mathe- 
matical knowledge by making accessible at nominal cost a series 
of expository presentations of the best thoughts and keenest re- 
searches in pure and applied mathematics. 


The expositions of mathematical subjects which the mono- 
graphs contain are set forth in a manner comprehensible not 
only to teachers and students specializing in mathematics, but 
also to scientific workers in other fields, and especially to the 
wide circle of thoughtful people who, having a moderate ac- 
quaintance with elementary mathematics, wish to extend their 
knowledge without prolonged and critical study of the mathe- 
matical journals and treatises. 


MONOGRAPHS THUS FAR PUBLISHED 


No. 1. Calculus of Variations, by Professor G, A. Bliss. (First Impression, 
925; Second Impression, 1927; Third Impression, 1935.) 


No, 2. Anan Functions of a Complex Variable, by Professor D. R. Curtiss. 
(First Impression, 1926; Second Impression, 1930.) 


No. 3. Mathematical Statistics, by Professor H. L. Rietz. (First Impression, 
1927; Second Impression, 1929; Third Impression, 1936.) 


No. 4. Projective Geometry, by Professor J. W. Young. (First Impression, 
1930; Second Impression, 1938.) 


No. 5. History of Mathematics in America before 1900, by Professors David 
Eugene Smith and Jekuthiel Ginsburg, (First Impression, 1934.) 


No. 6. Fourier Series and Orthogonal Polynomials, by Professor Dunham 
Jackson. (First Impression, 1941.) 


No. 7. Vectors and Matrices, by Professor C. C. MacDuffee. (First Impres- 
sion, 1943.) 
Price $1.25 per copy to members of the Mathematical gar eas copy 


to each member, when ordered directly through the office of the Secretary, 
H. M. Gehman, University of Buffalo, Buffalo 14, N.Y. 


Additional copies for members, and copies for non-members, must be pur- 
chased from the Open Court Publishing Co., La Salle, Illinois, at the regular 
price of $2,00 per copy. 
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INDEX TO VOLUME 55, 1948 


THE AMERICAN MATHEMATICAL MONTHLY 
By L. J. GREEN, Case Institute of Technology 


GENERAL MATHEMATICAL PAPERS 


Errata, vol. 54, 151; 360. 
ALGEBRA, NUMBER THEORY 


Barsour, J. M. Music and ternary continued 
fractions, 545-555. 

LeuMER, D. H. On the partition of numbers into 
squares, 476-481. 

May, KENNETH. Probabilities of certain elec- 
tion results, 203-209. 

OLDENBURGER, Rurus. Practical computa- 
tional methods in the solution of equations, 


335-342. 

Ore, OysTEIN. On the averages of the divisors of 
a number, 615-619. 

REDHEFFER, RAYMOND. A machine for playing 
the game Nim, 343-349. 

Sauzer, H. E. Further remarks on the ap- 
proximation of numbers as sums of re- 
ciprocals, 350-356. 


ANALYSIS 


Graves, L. M. What is a functional? 467-472. 
Isaacs, Rurus. Recent progress in compressible 
fluid theory, 140-144. 
Jounston, L. S. Denumberability of the ra- 
tional number system, 65-70. 


MouttTon, E. J. Two teasers for your friends 
342, 377. 


ROSENTHAL, ARTHUR. What are set functions? 
14-20 


a7, F. C. The force of mortality function, 


GEOMETRY 


BaGEMIBL, F, On indecomposable polyhedra, 
411-413. 

BECKENBACH, E. F. Some convexity properties 
of surfaces of negative curvature, 285-301. 

Buncu, W. H. The quadrilaterals of Pascal's 
hexagram, 210-217. 

CHEN, SHov. On the application of vector alge- 
bra to ‘ojective geometry, 541-545. 

a N. A. Notes on cospherical points, 218- 


— ee The short-cut problem, 147- 


GOLDBERG, MICHAEL. Circular-arc rotors in 
regular polygons, 393-402. 

GOORMAGHTIGH, R. On the two-angle pole of a 
line to a triangle, 71-75. 

LabDopouLos, TAKkIs. Some theorems on cyclic 
polygons inscribed in a circle, 301-307. 

Nos gE, C. E. An anallagmatic cubic, 7-14. 

WorMsER, ARTHUR. Polygons with two equi- 
angular points, 619-629. 


PEDAGOGY, HISTORY 


Boyer, C. B. Clairaut and the origin of the 
distance formula, 556-557. 
CooLipGE, J. L. The beginnings of analytic 
geometry in three dimensions, 76-86. 
a F. B. The actuarial profession, 481- 
487. 

Jones, P. S. The teaching fellow program at 
Michigan, 145-147. 

Kempner, A. J. College entrance requirements 
in mathematics, 414-418. 

MacDurrfeE, C. C. The scholar in a scientific 
world, 129-140. 

Mackey, G. W. The William Lowell Putnam 
Mathematical Competition, 630-633. 


Norturop, E. P. The mathematics program in 
~ College of the University of Chicago, 


ROSENHEAD, L. and Stracuan, C. The linking 
ef mathematics and physics in university 
courses, 403-411. 

ScHORLING, RaLeicu. A program for improving 
the teaching of science and mathematics, 
221-237. 

SuustER, C. N. A call for reform in high school 
mathematics, 472-475. 

STRACHAN, C. See RoSENHEAD, L. 

Vance, E. P. The teaching of mathematics in 
colleges and universities, 57-64. 
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